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IDENTIFYING AND CONFIGURING CONTROLS OM A CONTROL PANEL

FIELD OF THE DISCLOSURE

The present disclosure is generally related to 1dentifying and configuring controls on 2 control

panel.

BACKEGROUND

Many systems include controls that are configured for operation of the system. For example,
atreraft cockpits may include mumerous controls that are configured according to a particular
gperation of the aireraft (e.g., to perform takeoff, 1o land, etc.). Aircraft personnel may configure
the control panel{s) in the cockpit based on one or more checklists. These checklists may be in
paper or electronic form and way direct the aircraft personnel to manually locate and configure
each of the controls identified in the checklist, Locating a particuiar contro] identified by the
checklist may be time consuming. Addiionally, some sttuations may require that the checklist
tasks be completed within a relatively short period of time, or require numerous aircraft

personnel to communicate with cach other during the coufiguration proce

SUMMARY

A device may be configured to receive image data {e.g., video data} from & camera and to present
the imnage dais ai a display. The image data may be associated with a control panel {e.g., an
aircraft control panel, a submarine control panel, a manufacturing control panel, a ship control
panel, 2 helicopter control pancl, 2 train control pancl, an oil platform control panel, etc.}. The
evice may process the image data o guide a user of the device through a confi guration process

to configure the controls of the control panel.

For example, the device may present one or more symbols or indicators as graphical overlays at
the display. The graphical overlays may provide instructions to the user indicating that a
particular control of the control panel is to be configured. Additionally, the graphical overlays
may indicate a particuler configuration of the control, a divection to move the coutrol {e.g., tumn
the control to the right), or another configuration command. The user of the device may review
the image dats and the one or more graphical overlays presented at the display prior to
configuring the particular control. The device may detect that the configuration of the particular

comirol has been modified and verify that the control is properly configured. If the control is
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properly configured, the device may update the display to present additional graphical overlays,
instructions, and symbols associaled with configuring additional controls of the control panel.
Thus, the device may use augmented reality to assist and guide a user (or multiple users)

through the process of configuring a control panel.

According to one aspect of the disclosure there is provided a method comprising: receiving, at a
processor from a camera, image data associated with a control panel; presenting one or more
images at a display, wherein the one or more images are generated based on the image data;
determining a first location of a first control of the control panel based on the image data and
based on control settings data; providing a first indication of the first location of the first control
at the display; determining a desired configuration based on the control settings data and the first
location, wherein the desired configuration includes a second location of the first control, and
wherein the second location is distinct from the first location; and providing a second indication

of the desired configuration of the first control at the display.

According to a further aspect of the disclosure, there is provided an apparatus comprising: a
camera; a display; a processor; and a memory comprising instructions that, when executed by
the processor, cause the processor to: receive image data associated with a control panel from
the camera; present one or more images at the display, wherein the one or more images are
gencrated based on the image data; determine a first location of a first control of the control
panel based on the image data and based on control settings data; provide a first indication of the
first location of the first control at the display; determine a desired configuration based on the
control settings data and the first location, wherein the desired configuration includes a second
location of the first control, and wherein the second location 1s distinct from the first location;

and provide a second indication of the desired configuration of the first control at the display.

In yet another embodiment, a non-transitory computer-readable storage medium includes
instructions that, when executed by a processor, cause the processor to receive or process image
data from a camera associated with a control panel. The non-transitory computer-readable
storage medium further includes instructions that, when executed by the processor, cause the
processor to present one or more images at a display. The one or more images are generated
based on the image data. The non-transitory computer-readable storage medium further
includes instructions that, when executed by the processor, cause the processor to determine a

location of a first control of the control panel based on the image data and based on control
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settings data. The non-transitory computer-readable storage medium further includes

mstructions that, when
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executed by the processor, cause the processor to provide an indication of the tocation of the first
control at the display and an indication of a desired configuration of the first control at the

display.

Advantageously, the non-transtiory cormputer-readable storage medium further inchudes
instructions that, when executed by the processor, cause the processor o receive second image
data associated with the control pancl from the camera, and determine whether a configuration of
the first control has been modified based on the second image data. Preferably, the processor
further determines whether the modified confipuration of the first contro! corresponds to the
desired configuration of the first control based on the second image data and based on the control
settings data, Preferably, the processor further presents one or more additional fmages at the
digplay, wherein the one or more additional images are generated based on the second image
data, and in respounse to a determination that the configuration of the first control corresponds fo
the destred configuration, the processor determines a second location of a second control based
on the second image data and based on the control settings data. Preferably, the non-transitory
computer-readable storage medium further includes instructions that, when executed by the
processor, cause the processor to provide an indication of the second location of the second
control at the display, and provide an indication of a desired configuration of the second control
at the display, wherein the desired configuration is determined based on the control settings data,

Preferably, the second location is identified relative to the location of the first control.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a block diagram of an lustrative embodiment of a system to identify and configure a

control panel;

FI(G. 2 is a block diagram of another illustrative embodimoent of a systom to identify and
FiG. 2 block diag ther iHlustrat bod fa system to identify and

configure a control panel;

FIG, 3 is a block diagram of another tlusirative exobodiment of 2 system to identify and

configure a control pancl;

FiGs. 4A and 4B are diagrams of another ilustrative embodiment of a system to identify and

configure 4 control panel;
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FIGs. 5A and 5B ure diagrams of another ilustrative embodiment of g system to identify and
2 3 Yy

configure a conirol panel;

FI(s. 6A and 6B are diagrams of another illustrative embodiment of 2 system to identify and

configure a control panel;

FYG. 7 1s a diagram of another illustrative embodiment of a system to identify and configure a

control panel;

FI1G. 8 15 a flow chart of a particular embodiment of a method of identifving and conficuring 2
w -~ =2

control pancl;

FIG. 9 18 a flow chart showing additional portions of the method for identifying and configuring

a control panel of FIG. § according to a particular embodiment; and

FIG. 10 18 a block diagram of an illusirative embodiment of a computer system operable to
support the various methods, systems, and computer readable media disclosed with respect to
FiGs. 1-9.

DETAILED DESCRIPTION

Referring to FIG. 1, a particular embodiment of a system 100 for identifving and configuring &
control panel 1s disclosed. The system 100 includes a device 102 and a control panel (e.g.,
control panels 108A, 108B}. The device 102 may include a display 104 and a camera 106, Ina
particular embodiment, the display 104 may be a touch screen display. The display 104 is
configured to display one or more images generated based on image data received from the
camera 106. The device 102 may also include mput/output devices (not shown) including a
stylus pen, a mouse, a keyboard, etc. The device 102 may include a wireless communication
capability that enables the device 102 to comnmunicate with another deviee {not shown) via a
wireless communication link using one or more wireless communication protocols {e.g., an IEEE
802.11X protocol, a Bluetooth protocol, etc.). The device 102 may be a portable computing
device (e.g., a laptop comyputer), a tablet, a smart phone, an electronic flight bag, or another
computing device. ln a particular embodiment, the camera 106 is located on, or otherwise
integrated mto, the device 102, In another particular embodiment, one or more cameras {not

shown} are located external to the device 102 {e.g., within a cockpit of an aircraft). In another

4.



WO 2013/154681

PCT/US2013/026733
particular embeodiment, the camera 106 may be located on a headset, a visor of a hat, a pair of

glasses, ete. The device 102 may receive the tmage data from the camera 106 and present the
one or more images at the display 104,

(4]

The control pancel may include a plurality of controls 110-158. The plurality of controls may
include switches, circnit breakers, kuobs, shide controls, gauges, displays, levers, indicators, and
other confrols. As shown 1 FIG. 1, the control panel may include a first portion {c.g., the

control panel 108A) and a second portion {(e.g., the control panel 108R). A first set of controls

(e.g., the controls 110-142) of the plurality of contrels 110-158 may be located on the first
porlion of the control panel {e.g., the control panel 108A) and & second set of controls {e.g., the
10 controls 144-158) of the plurality of controls 110-158 may be located on a second portion of the
control panel (e.g., the control panel 108B). In an alternative embodiment, the control panel may

include a single portion (e.g., only the control panel 108A) and the phurality of controls 110-158
may be located on the single portion of the control panel,

Ag shown i FIG. 1, the plurality of control may include thrust levers 110, displays 116-120,

128, 130, 136, 140, 142, 146, gauges 132 and 154-15%, a knob control 134, switches 148-152,
P

plurality of switches.

switch boxes 112, 144, a slide control 124, and/or indicators 122, 126, and 13%. The switch box
112 may 1nclude a plurality of switches (e.g., switch 114). The switch box 144 may include a

hie device 102 may store control settings data associated with one or more conirol panels (e.g.,
the control panels 108A, 168B). The device 102 may receive the control seftings data from a
network, from data storage at the control panel, from an external device (e.g., 3 universal serial
bus (USB) drive), or frorn another computing device. The control settings data may be
associated with an electronic checkdist. The electronic checklist may tnclude one or more tasks
to configure the control panel for a particular operation (e.g., a pre-flight checklist, an aircrafi
25 landing procedure checklist, a checklist asseciated with tasks to be completed in response to
detection of another condition, ¢tc.). In g particular embodiment, the control settings data may
wmchude control data that wWentifics a layout of the one or more countrols of the conirol panel. The

from a first control.

control settings data may include directional data associated with cach of the one or more
controls of the control panel, and the directional data mdicates a direction to a second control

h
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For example, the control settings data may nclude directional data associated with a first control
{e.g., the gauges 132). The directiopal data associated with the first conirol may indicate that the
first control is located to the left of a second control {e.g., the display 136) and to the right of a
third conirol {e.g., the display 130). The directional data associated with the first control may
further indicate that the first control is located above a fourth control (e.g., the display 120). A
particular electronic checklist may include a step associated with configuring, or otherwise
verifying a reading of the first contrel. The device 102 may determine a location of the first
control based at least in part on the divectional data associated with the first control. For
example, the device 102 may receive the timage data from the camera 106, The device 102 may
identify the first control {e.g., the gauges 132) based on the control data that identifies the layout
of the one or more contrels of the control panel, electronic checklist date, or any combination
thereof. The device 102 may identify one or more reference controls based on the control data
and the image data. The one or more reference controls may correspond to one or more controls
within a field of view of the camers 106, The device 102 may determine a location of the first
control refative o the one or more reference controls based on the dircctional data associated
with the first control, based on directional data associated with the one or more reference

controls, or any combination thereof.

For example, the device 102 may determine that a first reference control {e.g., the display 120} is
within the field of view of the camera 106. The device 102 may determine that the first control
{c.g., the gauges 132} 1s located above the first reference control based on the directional data
associated with the first control. in response to determining that the first control is located above
the reference control, the device 102 may present ene or more graphical overlays at the display
104, The one or wore graphical overlays way indicale a divection o pan the camera 106 such
that the first control 18 within the field of view of the camera 106, Thus, for any particular
control, the device 102 may determine & location of another particular control based on the
directional data. The device 102 may be configured to present one or more tasks included in the
electronic checklist at the display 104, The device 102 may use image data received from the
camera 106 to guide a user of the device 102 through one or more of the configuration tasks

associated with the clectronic checklist,

For example, the device 102 may receive image data from the camera 106, The image data may

be associated with at least a portion of a control panel (e.g., the controf panels 108A, 108B) that
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ts within a field of view of the camera 106. The device 102 may present the tmage dats, or one
or more pictures representing the image data, at the display 104 as described with reference to
FIGs. 2-7. The device 102 may identify a first confrol of the control pancl based on the control
settings data and determine the location of the first control based on the image data received
from the camera 106, The dovice [62 may present an indication of the location of the first
control on the display 104, 1f the location of the first coutrol 18 in & current field of view of the
camera 106, the device 102 may indicate the location of the first control by overiaying one or
motre symbaols (e.g., a box) over the image data, or a portion of the image data presented at the

display 104,

If the location of the first conirel is not in the current field of view of the camers 106, the device
102 may determine the divection from the current ficld of view to the location of the first control
based on the control settings data. In a particular ensbodiment, the device 102 may determine the
direction from the current field of view to the location of the first control based on the control
settings data and data provided via one or more sensors of the device 102 (e.g., one or more
ncrtial sensors, one or more orientation sensors, etc.}. The device 102 may indicate the direction
from the current field of view to the location of the first control by overlaying one or more
symbols (c.g., an arrow) over the image data presented at the display 104, A user may move the
device 102 such that the ficld of view of the camera 106 travels in the indicated direction. As the
device 102 is moved, the camera 106 receives additional image data, which is presented at the

display 104,

In a particular embodiment, the device 102 may determine a current orientation of the device 142
and/or the camera 106 refative to the control panel based on the additional image data, based on
the control setfings data, based on the one or more sensors {.g., the one or more inertial sensors,
the one or more orientation sensors, ot¢.), or a combination thereof, a5 the device 102 18 moved.
In a particular embodiment, determining the orientation of the device 102 and/or the camera 166
relative to the control panel may inchede comparing the image dais lo the additional tmage dats,
For example, the device 102 may identify a first location of a particular control based on at least
a portion of the irnage data and identify a second location of the particular control in at least 2
portion of the additional image data. The device 102 may use the control settings data o
determine the current orieniation of the device 102 and/or the camera 106 based on a comparison

of the first location and the second location. The device 102 may update the direction from the
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current field of view to the location of the fivst conirol based on the curreni oricniation of the

device 102 and/or the camera 106.

In a particular emabodiment, the orientation of the camera 106 (e.g., an orientation of the field of
view of the camera 106) may be related to an ovientation of the device 102, For example, when
the device 102 is moved from & first position to a second position that is to the left of the first
position, the field of view of the camera 106 may move to the left. Thus, an object (e.g.. 2
control of a control panel) that is within the field of view of the camera 106 when the device 102
is in the first position may be to the right of, and outside of the field of view of the camera 106
when the device 102 1s 1n the second position, Alternatively, the object that is within the field of
view of the camera 106 when the device 102 is in the first position may be within the field of the
camera 106, but positionced further to the right of the ficld of view as the device 102 is moved to

the second position.

In another particular embodiment, the orientation of the camera 106 (e.g., an ovientation of the
ficld of view of the camera 106) may not dircetly correspond to the orientstion of the device 102,
For example, when the device 102 is rotated to the right as the device 102 is moved from the first
position to the second position, the field of view of the camera 106 may correspond to the field
of view of the camera 106 when the device 102 was ju the first position. Thus, the ficld of view
of the camera 106 may not substanuially change when the device 102 is moved. In a particular
ernbodirnent, the field of view of the camera 106 may be enlarged in the direction of the rotation
of the device 102 due to a change in the perspective of the camera 106 relative to the object {e.g.,
the control of the control panel). For example, when the device 102 is in the first position, an
object {e.g., 2 contro] of a control panel) may be located along a leftmost edge of the field of
view of the camera 106, When the device 102 is rotated to the right as the device 102 is moved
from the first position to the second position, the object may remain located along the leftmost
cdge of the ficld of view of the camera 106, but one or more other objects {e.g., one or maore
other controls or portions of the control pavel) that were located to the right of a rightmost edge
of the ficld of view when the device 102 was in the first position may be included within the

field of view of the camera 106 when the device 102 is in the second position.

In another particular embodintent, determining the orientation of the device 102 and/or the
camera 106 relative to the control panel may include monitoring changes in sensor data received

from the one or more sensors as the device 102 is moved and calculating a position of the camers

-8 -
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106 based on the sensor data. The sensor data may indicaie that the device 102 has been moved
horizontally {e.g., moved to the left or to the right), moved vertically (e.g., moved up or down},
rotated horizontally {c.g., rotated or tilted to the left or to the right}, rofated vertically (e.g.,

rotated or tilted up or down), or a combination thereof. For example, the device 102 may receive
first sensor data indicating that the device 102 and/or the camera 106 is oriented in a first
position {i.e., the orientation of the device 102 when the irnage data was received). As the device
102 is moved (e.g., in the direction of the first control as indicated at the display 104}, the device
102 may receive additional sensor data. The additional sensor data may indicate that the device
102 and/or the camera 106 18 ortented in a second position (¢.g., the device 102 and/or the
camera 106 has been moved to the left, moved o the right, moved ap, moved down, rotated {o
the left, rotated to the right, rotated up, rotated down, or a combination thereof). The device 102
may calculate g current orientation of the device 102 and/or the orientation of the camera 106

based on the additional sensor data.

Ag the additional image data is received at the camera 106, the device 102 may determine
whether the first control is located in the field of view of the camera 106, When the device 102
determines that the first conirol s located in the held of view of the camera 106, the device 102
may indicate the location of the first control by overlaying one or more symbols {e.g., a box}
over the image data, or a portion of the irnage data, at the display 104, As the device 102 48
moved, the direction from the current field of view to the first control may be updated at the
display 104, In & particular emabodiment, the device 102 may indicate at the display 104 that the
field of view of the camera 106 is directed towards the first control even when line of sight
between the camera 106 and the first control 18 obstructed {e.g., by an object or 8 person between
the carpera 106 and the control panel). The device 102 may determine that the first control is
within the field of view of the camera 106 based on the sensor data received from the one or
more sensors. Thus, even when the device 102 is unable to determine whether the first control is
within the current field of view of the camera 106 based on the additional tmage (i.¢., because
the field of view of the camera 106 18 obstrucied), the device 102 may update the direction from
the current field of view to the first control at the display 104 based on the sensor data,
Additionally, the one or roore symbols may be presented at the display 104 to indicate that,
despite the obstruction, the field of view of the camera 106 is directed at the first control (e, the

first control is located within the current field of view of the camera 106.



(911

10

-
(o]

20

WO 2013/154681 PCT/US2013/626733

I addition to indicating the direction of the first control from the current ficld of view, the one
or more symbols may indicate a distance of the first coutrof relative to the current field of view
of the camera 106, For example, 2 longer arrow may indicate that the first control is a first
distance from the current field of view and as the field of view moves closer to the first control
the arrow may get shorter. When the first control is determined to be within the current field of
view of the device 102 (i.e., the first control is tocated within the current field of view of the
camera 106), the device 102 may indicate the location of the first control by overlaying one or

r the

i._.:‘

more symbels (€.g., a box} over the image data {or the one or more frages representin

image data}, or a portion of the tmage data, presented at the display 104.

The device 102 may also be configured to present at feast one task of the electronic checklist at
the display 104 as described with reference to FIGs. 3-7. In a particular embodiment, the at least
one task is presenied as one or more graphical overlays at the display 104. In a particular
embodiment, the location of the graphical overlay(s) may be dependent upon the position of the
control to be configured. For exampie, if the contro! to be configured is located at the top of the
display 104, the graphical overlay(s) indicating the at least one tagk to be executed may be
presented at the display below the control o be configured. If the control to be configured is
located at the bottom of the display 104, the graphical overlay(s) indicating the at least one task
o be executed may be prescuted at the display above the control to be configured. If the control
to be configured is located on the left side of the display 104, the graphical overlay(s) indicating
the at feast ome fask to be exccuted may be presented at the display to the right of the control to
be configured. If the control to be configured is located at right side of the display 104, the
graphical overlay(s) indicating the at leust one task to be excouted may be presented at the
display to the left of the control to be configured. Inauother erbodiment, the graphical
overlay(s) may partially overlap the control to be configured. In a particular embodiment, the
graphical overlay(s) used to present the at [east one task of the electronic checklist may be
presented as a semitransparent text-box (not shown). The at least one task may be associated
with a configuration @perati{;ﬁ that is to be completed with respect to the first control, For
example, the at least one task may indicate that the first control is to be configured according to a
first configuration. For example, a particular control {e.g., the knob control 134) may be setto a
first setting of a plurality of settings by rotating the particular control to a particular pesition as
described with reference to FIGs. 5-7. Other controls may be configured by moving the control

in a particular direction {e.g., shiding the slider control 124 lefi/right or up/down, toggling a
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swilch control between 4 first setting (ON) and 2 second setting (OFF), ete.). The device 102
ray identify a current configuration of the first control based on the image data. The device 162

may delermine whether the current configuration corresponds fo the first configuration based on

the image data or bascd on subsequently received image data (f.c., image data received aficr a

user has modified the configuration of the first control}.

In a particular embodiment, when the device 102 deternyines that the first contro! is configured
according o the first configuration, the device 102 may present an icon {not shown) at the
display 104. A selection of the icon may indicate that a user of the device 102 has verified the
configuration of the first control. In respounse to the selection of the icon, the device 102 may
determine whether another control is to be configured. In an alternative embodiment, the user
verification step may be omitted. For example, when the device 102 determines that the first
control is configured according to the first configuration, the device 102 may automatically
present an indication of a location or direction of a second control of the conirol pancl and & next

task of the electrounic checklist at the display 104

When the device 102 determyines that the first control 1s not configured according to the first
configuration, the device 102 may present further information, such as information indicating the
first configoration of the fust control at the display 104, as explained with reference to FIGs. S-7.
The information indicating the first configuration of the first control may be presented at the
display 104 as one or more symbols or graphical everlays., A user of the device 102 may modify
the configuration of the first control based on the one or more images and the one ot more
symbeols presenied at the display 104, The user may provide an inpui (c.g., by selecting the icon
displayed at the display 104) to the device 102 indicating that the first control has been modified

and/or is configured according to the first configuration.

If the modified configuration of the first control does not correspond to the first configuration,
the device 102 may present an indication {e.g., & warning message or other indicator) that the
first control is not configured according to the first configuration. The user may then reconfigure
the first control and provide a second input indicating that the configuration of the first control
has been modified. This process may continue until the device 102 determines that the first
control 1s configured according to the firgt configuration. In another particular embodiment, the
device may auﬁamaﬁcaiiy present a next task of the electronie checklist in response to

determining that the first control is configured according to the first configuration.
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In a particular embodiment, multiple devices may be networked together {not shown) and used to
configure the control panel. For example, a first device, such as the device 182, may be used to
configure a first portion of the control panel and a second device {e.g.. 2 device similar to the
device 102), may be used to configure & second portion of the control panel. The first device and
the second device may apportion the tasks of the electronic checklist according to the
cont xgtzramn of particular controls, according to a location of the devices, according to
dependency relationships between the configuration tasks, or any combination thereof. For
exarple, the first device may be located oo a first side of the coutrol pane] (e.g., the pilot side)
nd the second device may be located on 4 second side of the pancl (c.g., the co-piiot
sige). The first device may guide a first user {¢.2., a pilot) through cunﬁguraﬁicm steps associated
with configuring controls located on the first side of the control panel and the second device may
guide a second user (¢.g., a co-pilot) through configuration steps associated with configuring
controls located on the second side of the control panel. Controls to be configured that are
located in the middie of the control panel may be assigned to one of the devices or a first portion
of the controls located 1o the middie of the control panel may be assigned to the first device and a
second portion of the controls located in the middle of the control panel may be assigned to the
second device. The devices may commumcate with cach other duning execution of the elecfronic

checklist vis a wircless communication link {¢.g., a Bluctooth link or an 802, 11X link).

In another particular embodiment, the device(s) may provide feedback information to the control
panel and other systems that indicates the status of the configuration of the control panel based
on the execution of the electronic checklist. For example, the control panel may be configured w
comraunicate with the device(s) via a wired or wireless link. In a particular embodiment, the
control panel may store and/or retransmit the feedback mformation {i.e., the status of the
configuration of the controf panel). For example, when the clectronic checldist is executed
during a flight of an aircraft, the control pancl may include or may be coupled to a computer
device to store the feedback information for subsequent transmittal to a server {e.g., at an airport
termninal of an airline company that operates the aivcraft). When the aireraft lands, the control
panel may access one or more wireless networks and transmit the feedback information to the
server of the airline corpany. Alternatively or 1n addition to trangmitting the feedback
information to the server, the feedback information may be retrieved from the control pavel (e.g.,
from a control panel computer} using the wired or wircless link. For example, after the aireraft

has landed, personnel associated with maintaining the aircraft may retriove the fecdback
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information and determine an operational status of the control panel or one or more systems

controlied by the control panel.

By using image data received at the camera 106, the device 102 is able fo indicate a location and
configuration of cach control on the control panel in accordance with control settings data (e.g.,
settings associated with the electronic checklist), Thus, the device 182 15 able to verify that the
controls are property configured in accordance with the control settings data {e.g., in comphiance
with the electronic checklist) based on the image data received from the camera 106, The device
102 provides visual assistance to users configuring a conirol panel and further provides
verification of the configuration of the control panel, resulting in a reduced likelihood of skipped
configuration steps and improperly configured controls. When multiple devices 102 are used,
the amount of time required to configure the control pancl may be reduced, thereby increasing

control panel configuration efficiency.

Referring to FIG. 2, an illustrative embodiment of the system 100 for identifying and configuring
a control pancl is disclosed. Elernonts of FIG. 2 that correspond to clements of FIG. | are
designated with the same number, and it should be understood that elersents in FIG. 2 may
operate as described with reference to FIG. 1. Further, additional operational features of the

elements of FIG. 1 are described below,

In FIG. 2, the device 102 and the control punel {e.g., the contrel pancls 1084, 1088} are shown.
As shown in FIG. 2, the camera 106 has a field of view 202. A portion of the control panel 1084
is within the field of view 202. The portion of the control panel 108A mcludes the thrust levers
110, a portion of the switch box 112, a subset of the switches 114, and a portion of the display
118, Asshown in FIG. 2, the portion of the control panel 108A that is within the field of view
202 of the camera 106 is presented at the display 104 of the device 102. While the device 102 is
receiving image data and presenting the image data at the display 104, a user may initiate
presentation of an elecironic checklist associated with configuring the conirol panel 108A and/or

the control panel 108B as described with reference to FiGs. 3-7.

In a particular embodiment, the device 102 may present a menu {not shown} from which the user
may indicate a particular control panel to be configured prior to presenting the electronic
checklist. For exampie, the device 102 may store control settings data for a plurality of control

panels {¢.g., multipie aircraft cockpit control panels) and each of the plurality of control panels
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may be associated with one or more electronic checklists (e.¢., a pre-flight checklist, a landing
procedure checklist, another checklist, etc.). The user may indicate a desired electronic checklist
by identifying the particular configurablc equipment (e.g., an aircraft, factory machinery, a
vessel, eic.) and electronic checklist from the menu. For example, the user may provide input to
select or otherwise indicate that the particular configurable equipment to be configured is an
aircraft. 1n a particular ewnbodimnent, the user may further provide input indicating that the
atrcraft 1s a first type of aircraft and that the user would like to configure a particular control

panel of the ajrcraft according to a fivst eloctronic checklist {e.g., a pre-flight checklist).

In another embodinnent, the device 102 may determine the particular type of checklist and
control panel automatically by communicating with the control panel. For example, the device
162 may cornmumicate with the control panel via 2 wireless communication link {¢.g., Bluctooth
or 802.11X)} (not shown}. v another embodiment, the device 102 may be configured to identify
the particular type of checklist and control panel based on information embedded in a bar code
{not shown}, For exarple, a bar code tag may be placed on the conirel panel, or at a location
proximate to the control panel, and the device 102 may analyze the barcode using bar code
image data received from the camera 106, In yet another embodiment, the device 102 (ot
another device coupled to the device 102} may be configured to identify the particular type of
checklist and control panel based on information received from a radio frequency identification
(RFID) tag {not shown) attached to the control panel or attached to another location of the

configurable cquipment {e.g., an aircraft).

In a particular embodiment, the control pancl may transmit mformation that idemifies the
particular control panel to be configured to the device 102 via the wireless communication link,
The device 102 may download one or more checklists agsociated with the particular control
panel via the wireless communication Huk. The device 102 may determine the appropriate
checklist (e.g., the pre-flight checklist) based on information received from the contrel panel via
the wireless communication link or frow a source external to the control panel.  In another
embodiment, the device 102 may identify particular configurable equipment to be configured
and access an appropriate cheeklist associated with configuring the particular configurable
equipment via a communication fink. The comumunication link may be one of an electrical
communication hink, an optical cornmunication link, s radio frequency communication Imk, or a

combination thereof, The communication link may be established between the device 102 and
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the particular configurable equipment, or may be establish between the device 102 and a
configuration system at a focation remete 1o the configurable equipment {(e.g., an operations

center, a field site, an airport, a factory, an airline operations center, etc.)

In response to detecting a particular condition {(e.g., turbulence), the conirol panel may transmit
information fo the device 102 indicating that one or more controls of the control panel should be
configured. In a particular embodiment, the information may identify the particular condition
and the device 102 may determine the ope or more controls to be configured based on
information stored at the device 102, Determining the one or more conirols to be configurad
may include selecting a particular electronic checklist from among a plurality of electronic
checklists stored at the device 102, The particular selected checklist may be identified based on
the information that identifics the particular condition. In another particular embodiment, the
device 102 may recetve an electronic checklist from the control panel along with the information
that identifies the particular condition. The device 102 may present the electronic checklist to

the user via the display 104 as described with reference to FiGs. 3-7.

In another emboediment, the device 102 may download control settings data and one or reore
clectronic checklists {from a server (not shown) via a network (not shown). For example, prior to
initiating a takeof¥ of an aireraft, a user of the device 102 way access the server via a wired or
wireless network and download control settings data and one or more checklists associated with
the aircrafl {e.g., 4 wkeoff checklist, a landing checklist, etc.). The server may be associated
with an airline that operates the aircraft or a manufacturer that manufactured the aireraft. The
server may request authentication data from the device 102 prior to {ransmitting the electronic
checklist to the device 102, The authentication data may include a username and password, a
fingerprint scan, an iris scan, a voice utterance,  scan of a face, a scan or swipe of an
identification badge, information received from an RFID tag (erobedded in the identification

adge}, a public/private key authentication, exchange of authentication certificates, or any
combination thereof. In response to vahidating the autheutication data, the server may transmit
the contro! settings data and the one or more checklists to the device 102 via the network or the
server may transmit a key io unlock data or applications stored at the device 102, In a particular
embodiment, the control settings data and/or the checklist{s) may be sent via an unsecured
network conmection. Alternatively or additionally, the control setlings data and/or the

checklist(s) may be sent via a secured or encrypted network connection.
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In a particular embodiment, the device 102 may transmit information to the server associated
with the execution of the electronic checklist. For example, the information may indicate that
the checklist was completed successfully, the checklist was not completed, errors occurred
during execution of the clectronic checklist, etc. The server may store this information for
subsequent analysis. The electronic checklist or the control panel design may be modified based
on the snalysis, In an embodiment, in response to determining that the tasks of the elecironic
checklist have been completed, the device 102 may send information to the server that indicates
a resulting configuration of the contro] panel. For example, a user of the device 102 may
configure & control panel of an aircraft according to a pre-flight checklist. Prior to takeofT, the
device 102 may determune that controls associated with the tasks of the electronic checklist have
been configured according to the electronic checklist and may iransmit a confirmation message
to the server via a network, The confirmation message may indicate that the controls were
configured according to the pre-flight checklist. In another embodiment, the device 102 may
store the information for subscguent transmission to the server. For example, a user of the
device 102 may configure the control panel of the atreraft according to a landing procedure
checklist. After the landing procedure has been compieted and the aircraft has arrived at its

estination {e.g., a terminal or service hanger), the device 102 may connect to the network and
transmit the confirmation message to the server. In a particular embodiment, the server is
associated with an airline company that operates the aireraft. In another particular embodiment,
the server is associated with a regulatory agency respousible for establishing guidelines for

operating the aircraft,

In a particular embodiment, the device 102 may receive an override command from a user o
skip or otherwise alter a sefting associated with a particular configuration task of the electronic
checkhist. Upon determining that the tasks of the electronic checklist have been cither completed
or gverridden, the device 102 way send information {¢.g., the confirmation message) to the

server that indicates a result of each task (i.¢., completed or overridden).

Thus, the device 102 may determine one or more controls of a controf panef to be configured
according to control settings data associated with the control panel. The device 102 may enable
a user to select a particular electronic checklist when configuring one or more controls of the

control pancl, Additionally, the device 102 may automatically download and store multinle
p ¥s Y f
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electronic checklists associated with the control panel and communicate with the control pancl to

identify and select a particular electronic checklist to be completed.

Referring to FIG. 3, an illustrative embodiment of the systern 100 for identifying and configuring
a control panel is disclosed. Elements of FIG. 3 that corvespond fo clements of FIG. 1 and FIG.
2 are designated with the same numsber, and it should be understood that elements in FIG, 3 may
operate as described with reference to FIG. 1 and FIG. 2. Further, additional operational features

of the elements of FIG. 1 and FIG, 2 are described below.

FAs

As shown in FIG. 3, the device 102 may receive image data associated with a portion of the
control pane! 108A from the camera 106 and present the image data at the display 104, The
device 102 may present information regarding a first configuration step {e.g., step 302} at the
display 104 as a graphical overlay on top of the inage data. In a particular embodiment, the first
configuration siep may be a calibration siep. During the calibration step, the device 102
determines calibration data based on a focation of the camera 106 relative to one or more
calibration festures of the control panel. For example, the first configuration step may indicate
that the caroera 106 should be directed towards the thrust levers 110 until the thrust levers 110
are within the field of view 202. When the thrust levers 110 are within the field of view 202, the
device 102 may use one or move symbols (.., the box 304} to highlight the thrust levers 110 at

the display 104,

in a particular embodiment, defermining the calibration data may include determining an
orientation of the device 102 and/or the camera 106 based on sensor data received frorn one or
more sensors {e.g., inertial sensors and orientation sensors). 'The one or more sepsors may
include one or more sensors internal to the device 102, one or more sensors exiernal (o the device
102 (e.g.. when the camera 106 is located external to the device 102), or a combination of
internal and external sensors may be used. In a particular embodiment, the orientation of the
device 102 may be determined based on the sensor data and information determnined based on the
calibration features detected based on the image data received from the camera 106, Ina
particular erabodirent, during operation (e.g., while performing a checklist) the device 102 may
determine whether at ieast one calibration feature is detected based on the image data received
from the camera 106 and may awtomatically recalibrate the one or more sensors when the at leagt

calibration feature is detected based on the recetved image data.
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When the calibration feature is within the field of view 202, the device 102 may determine a
location of one or more controls relative to the caltbration feature. The one or more coutrols may
be assoctated with conirols to be configured based on control settings data {e.g., the selected
elcctronic checklist). In a particular embodiment, the calibration step for a particular control
panel 1s executed during each use of the device 102, Alternatively, the calibration step may be
executed prior o a first use of the device 102 w configure the particulay control panel and the
calibration step is not executed prior to a subsequent use of the device 102 to configure the
particular control panel. For example, if the user calibrates the device 102 during configuration
of a4 control panel according to a pre-flight checklist, the device 102 does not need to be

calibrated again when configuring the control panel according to a landing procedure checklist.

In g particular cbodiment, the control settings data is ordered sccording to a predetermined
order and the device 102 presents the electronic checklist steps according fo the predetermined
order. In another particular embodiment, the device 102 may identify conirols of the control
panel to be configured based on the control settings data and may further determine an order in
which to present the electronic checklist steps at the display 104. The control setiings data may
indicate that a configuration of & first control is dependent upon a configuration of a second
control. The device 102 may account for dependency relationships, such as the dependency of
the configuration of the first control on the configuration of the second control, when ordering

the electronic checklist steps.

In a particular embodiment, a particular electronic checklist task may be optional. The device
102 may order the stops of the electronic checklist based ou whether a particular step or task is
optional or required. For example, a first configuration task may be optional and a second
configuration task may be required. In a particular embodiment, the device 102 may order the
electronic checklist tasks such that all required checklist tasks are inserted into the electronic
checklist before all optional electronic checklist tasks. in another particular embodiment, the
checklist tasks may be presented according to a predetermined order and any optional checklist
tasks may be distinguished from required checklist tasks using a color scheme {(e.g., a first color
for required tasks and a second color for optional tasks), nsing syroabols {¢.¢., a first symbol
indicates a required task and a second symbol indicates an optional task), or a combination of

colors and symbols.
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In another particular embodiment, the device 102 may present an override option {not showny at
the display 104. The overnide option may be used by the user to skip a particular checklist task
or to proceed to the next configuration task/control even though the current configuration
task/control has not been coraplcted, has not been verified, or has been completed in a manner

inconsistent with the control settings data.

In a particular embodiment, the one or more calibration features of the control panel are
identified based on the control settings data. In another particular embodiment, the one ot more
calibration foatures are associated with detectible featwres (¢.g., visual markers or cues, bar
codes, ortentation markers, etc.) located on the control panel that may be used by the devies 12
to identify a location of a unique calibration feature. The location of the unique calibration
feature may be further identificd based on the control settings data. In an embodiment,
information identifying the unique location may be encoded in at least one of the one or more
calibration features. For example, a particular calibration feature may include a two-dimensional
barcode that encodes longer data sequences that identify the location of the particular calibration
feature. In another embodiment, the controf settings data identifics each control of the control
panel and any control placed m the field of view 202 of the camera 106 may be used by the
device 102 to calibrate the device 102 to the contrel pancl. In & particular ernbodiment,
calibrating the device 102 results in an identification of a first siep of the electronic checklist and
identification of a location of a control to be configured during the first step. In a particular
cmbodiment, the device 102 may update the calibration data in response to detecling a
calibration feature during configuration of the control pane] according to an electronic checklist.
For exammple, at an arbitrary point in & checklist process, the device 102 may detect a calibration

feature und update the calibration data based on the detected calibration feature.

eferring to FIG. 4A, an flustrative embodiment of the system 100 for identifving and
configuring a control panel is disclosed. Elements of FIG. 4A that correspond to elements of
FIGs, 1-3 are designated with the sarne number, and it should be anderstood that elements in
FIG. 4A may operate as described with reference to FIGs. -3, Further, additional operational

features of the clemenig of FIGs. -3 are described below.,

As shown in FIG. 44, the device 102 may indicate that the fivst configuration step {e.g., step
302} is complete and provide an indication of a next configuration step (e.g., step 402}, Ina

particular crabodiment, the device 102 may indicate that an clectronic checklist task is complete
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by modifying a color of the one or more gymbols presented at the display 104, For example, the
box 304 may be a firgt color {e.g., a red box) indicating that the step 302 is not complete. The
color of the box 304 may be changed to a second color {e.g., a green box} in response to

detecting that the step 302 is complete.

The device 102 may indicate the next configuration step at the display 104 as a graphical
overlay. In a particular embodiment, the graphical overlay includes an icon 406. The icon 406
wmay be an image associated with the control to be configured in the next configuration step. For
exarnple, referring to F1G. 4B, a larger view of the icon 406 1s shown. The icon 400 includes an
fmage of a knob control 134, The knob control 134 may be configured io one of a first
configuration 412, a second configuration 414, and a third configuration 416 by rotating the knob
control 134 until the hine on the knob control 134 lincs up with one of the configurations

indicators,

Referring to FIG. 4A, the device 102 may determine the location of the control associated with
the next configuration siep {¢.¢., step 402). As shown in FIG. 44, the device 102 may determine
that the conirol associated with the next configuration step is the knob control 134, The device
162 may deterpune that the knob control 134 is located in a target field of view 408 that not
within the current field of view 202, In response io determining that the target field of view 408
1s not within the current field of view 202, the device 102 may present one or more symbols
{e.g.. arrow 404) as graphical overlays at the display 104, The one or more symbols indicate a
direction of the target field of view 408 {and the contro! associated with the next configuration

step (e.g., stop 402)).

Referring to FIGs. 5A and 5B, another tHustrative embodiment of the system 100 for wdentifying
and configuring a control panel ts disclosed. Elements of F1Gs. 5A and 5B that correspond to
clements of FiGs. 1-4 are designated with the same number, and it should be understood that
ciements 1o FIGs. SA and SB may operate as desenibed with reference to FIGs, 1-4. Further,

additional operational features of the clements of FiGs. 1-4 are described below.

As shown in FIG. 5A, the camera 106 has been moved in the direction indicated by the arrow
404 of FIG. 4A until the field of view 508 of the camera 106 approximates or substantially
covers the target field of view 408 of FIG. 4A. In response to determining that the knob control

134 is within the field of view 508 {i.e., the current ficld of view of the camera 106), the device

220 -



™2

Ui

WO 2013/154681 PCT/US2013/026733

102 may provide an indication of the location of the control (e.g., the knob control 134)
associated with the next configuration step (e.g., step 402 of FIG. 4A), For example, the device
102 may highlight the location of the knob control 134 using one or more symbols {e.g., & box

504} as graphical overlays at the diaplay 104,

In response to determining that the image data received from the camera 106 includes the
location of the control associated with the next configuration step (e.g., step 402), the device 102
may determine a current configuration of the control based on the image data, Afier determining
the current configuration of the control, the device 102 may determine whether the configuration
of the control corresponds to a configuration identified by the control settings data, If the
configuration of the control does not correspond to the configuration identified by the control
gettings data, the device 102 may update the indication of the next configuration step at the

o

display 104 to indicate the configuration identified by the control settings data (e.g., step 502).

The updated next configuration step may indicate the configuration identified by the control
scttings data via an icon 306, For example, referring to FIG. 3B, a larger view of the icon 506 is
shown., The icon 506 includes an image of the knob conirel 134, The knob control 134 may be
configured to one of a first configuration 412, a second configuration 414, and a third
configuration 416 by rotating the knob contrel 134 until the hine on the knob contrel 134 lines up

with one of the configuration indicators.

The icon 506 also includes an arrow 510 that indicates a direction to rotate the knob control 134
and also identifies the configuration of the control identified by the control settings data. For
exampie, FIG. 5A shows the current configuration of the koob control 134 as presented at
display 104, The knob confrol 134 is highlighted by box 304 and is currently configured io the
first configuration 412, The configuration identified by the control settings data 18 indicated by
the configuration of the knob control 134 as shown at the icon 506, The icon 506 indicates that
the knob control 134 should be configured to the second configuration 414, The icon 506 further
indicates that to modify the current configuration of the knob contrel 134 to correspond to the
configuration identified by the control settings data (1.¢., the second configuration 414), the knob
control 134 should be furned clockwise until the current configuration of the knob control 134 ag

presented at the display 104 corresponds to the second configuration 414,
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Referring to FIGs. 6A and 6B, another ihustrative embodiment of the system 100 for identifying
and configuring a control pavel is disclosed. Elements of F1Gs. 6A and 6B that correspond fo
elements of FIGs. 1-5 are designated with the same number, and i should be understood that
clements in FiGs. 6A and 6B may operate as described with reference to FHGs, 1-5. Further,

additional operational features of the elements of FIGs. 1-3 are described below.

As shown in FEG. 6A, the current ficld of view of the camera 106 is the ficld of view 308 and the
device 102 may receive image data corresponding to the ficld of view 508 and present the jroage

data at the display 104, In FIG. 64, the configuration of the knob control 134 has been modified.
The device 102 may detect that the configuration of the knob contrel 134 has been modified and

determine whether the current configuration of the kneob control 134 corresponds to the

configuration identificd by the control settings data (e.g., the second configuration 414).

As shown in FIG. 6A, the modified configuration of the knob control 134 does not correspond to
the configuration identified by the control settings data. For example, the conirol settings data
indicates that the knob control 134 should be configured to the second configuration 414 rather
than to the third configuration 416, 1o response to detervoning that the current configuration
{i.e., the modified configuration} of the knob control 134 does not correspond to the
configuration identified by the control settings data, the device 102 woay modify or otherwise
update the display 104 to indicate that the control associated with the step 502 is not configured

properly.

In a particular embodiment, the device 102 may update the display 104 by replacing the icon 506
with another icon {e.g., an icon 602). For example, referring to FIG. 6B, a larger view of the
icon 602 is shown. The icon 602 includes an frnage of the knob control 134, The knob control
134 may be configured to one of a fivst configuration 412, a second configuration 414, and &
third confipuration 416 by rotating the knob control 134 until the line on the knob control 134

Hoes up with one of the configuration indicators.

he icon 602 includes an arrow 604 that indicates a direction to rotate the knob control 134 and
also identifies the configuration of the control identified by the controf settings data. For
example, FIG. 6A shows the current configuration of the knob control 134 as presented at
display 104, The knob control 134 is highlighted by the box 504 and is currently configured to

the third configuration 416, The configuration identificd by the control settings data is indicated
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by the configuration of the knob coutrol 134 4s shown at the icon 6082, The icon 602 indicates
that the knob control 134 should be configured to the second configuration 414. The icon 602
further indicates that to modify the current configuration of the knob contro} 134 to correspond

to the configuration identificd by the control settings data (i.¢., the second configuration 414), the
knob control 134 should be turned counter-clockwise until the current configuration of the knob

control 134 corresponds to the second configuration 414,

Referring to FIG. 7, avother illustrative embodiment of the systern 10¢ for identifying and
configuring a control panel is disclosed. Elements of FIG. 7 that correspond to elements of
FiGs, 1-6 are designated with the same number, and it should be understood that elements in
FIG. 7 may operate as described with refevence to FI1Gs. 1-6. Further, additional operational

features of the clements of FIGs. 1-6 are described below.

As shown in FIG. 7, the device 102 may recetve image data from the camera 106 that
corresponds to the field of view 508 and present the image data at the display 104, In FIG. 7, the
configuration of the knob control 134 has been medified from its previous configuration (i.¢., the
configuration of the knob control 134 in FIG. 6). The device 102 may detect that the
configuration of the knob controel 134 has been modified and determing whether the current
configuration of the knob countrol 134 corresponds to the configuration identified by the control

settings data {e.g., the sccond configuration 414),

As shown in FIG. 7, the modified configuration of the knob control 134 corresponds o the
configuration identified by the control scttings data (i.c.. the second configuration 414). In
response o determining that the knob control 134 s properly configured, the device 102 may
update the display 104 to indicate that the configuration step 502 i3 complete and provide an
ndication of a location of a control associated with another configuration step (e.g., a siep 702)
to be completed. The device 102 may indicate the next configuration step at the display 104 as a
graphical overlay. The device 162 may determine that a control associated with the next
configuration step is the slide control 124. In a particular embodiment, the graphical overlay
inciudes an icon 706, The icon 706 may be an imagf: associated with the control to be
configured in the next configuration step (e.g., the step 702}, For example, in FiG. 7, the icon

706 mncludes an image of the shde control 124,
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As shown in FIG. 7, the device 102 may determine that the slide control 124 is located in & target
field of view 708 that is not within the current field of view 308 of the camera 106, 1n response
to determining that the slide control 124 is not within the current field of view 508, the device
102 may present one or more symbols (¢.g., an arrow 704) as graphical overlays at the display

%

104. The one or more symbols {e.g., the arrow 704) indicate a direction of the slide control 124,

By executing the electronic checklist while using the device 102, the number of configuration
errors that oconr when configuring the control panel may be reduced. Additionally, by using
irnage data received from the camera 106, the device 102 may verify that cach control is
configured properly {i.e., according to the control settings data). Because the device 102
provides an indication of the particular control to be configured for each task on the electronic
checklist, a person unfamiliar with configuring the control pancl can complete the clectronic

checkliat tasks and properly configure the controls.

Referring to FIG. 8, an embodiment of a method of identifying and configuring a contro! panel is
described and generally designated §00. The method 800 may be performed by the device 102
of FiGs. 1-7. At 802, the method 800 may include receiving image data associated with a
control panel from a camera at a processor of an electronic device. For example, as described
with reference to FIG. 54, the device 182 may receive image data from the camers 106, The
image data may correspond to the field of view 508 of the camera 106. At 804, the method
mcludes presenting one or more images generated bused on the image data af a display of the
electronic device. For example, as shown in FIG. SA, the device 102 may present one or more
images at the display 104, The one or more images may represent at loast & portion of the

control panel 108A that i3 within the ficld of view 508,

At 806, the 1raeti§.0d ncludes determining 2 location of a fivst control of the control pane! based
on the image data and based on control scttings data. For example, as described with reference
to FIG. SA, the device 102 may determine that the koob control 134 s within the field of view
508. As described above, in a particular embodiment, the location of the first control may
further be determined based on sensor data received by the device 102 from one or more sensors
{e.g., the one or more inertial sensors and the one or more orientation sensors). At R08, the
method includes providing an indication of the Iocation of the first control at the display. For
example, as described with reference to FIG. SA, the device 102 may present one or more

symbols {e.g., the box 504) at the display 104, At 810, the method includes providing an
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indication of a desired configuration of the first control at the display. For exarople, as described
with reference to FIG, 5A, the device 102 may present one or more symbols {e.g., step 502 and
the icon 506} at the display 104. The desired configuration of the first conirol may be

determined based on the control settings data.

Referring to FIG. 9, a user may wodify the configuration of the first control based on the one or
more images and the one or more symbols presented at the display. At 920, the method includes
determining whether the configuration of the first control has been modified. Inresponse to a
determination that the configuration of the first control has not been modified, the method may
include re-determining whether the configuration of the fivst control has been modified, at 920,
In a particular embodiment, the device may delay re-determining whether the configuration of
the first control has been modified for a period of time. In response o a deicrmination that the
configuration of the first control has been modified, the method may include determining a
modified configuration of the first control, at 922. At 924, the method may include determining
whether the modified configuration of the first control corresponds to the desired configuration.
At 926, when the modified configuration of the fivst control does not corvespond to the desired
configuration, the method may mclude indicating that the first control is not configured
according io the desired configuration. In a particular embodiment, indicating that the first
control is not configured according to the desived configuration may include meodifying or
otherwise updating the one or more images and the one or more symbols presented at the display
. In response tn modifying or otherwise updating the one or more images and the one or more
symbols presented at the display, the method may inciude re-determining whether the
configuration of the first control has been medified, at 920, The device may delay re-
determining whether the configuration of the fivst control bas been modified for the period of

e,

At Q2E, in response fo a determination that the modified configuration of the first control
corresponds to the desired configuration, the method may include determining a next controf of
the conirol panel to be configured, if any. At 930, in response to determining the next control is
{0 be configured, the method may include determining a location of the next condrol based on the
image data received from the camera 106 and based on the control settings data. In a particular
embodiment, the location of the next control may be determined based on sensor data received

via the one or more sensors. In a particular embodiment, determining the location of the next
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control includes determining a distance from the first controd to the next control and determining
a divection from the first control to the next control. At 932, the method may include modifying
or otherwise updating the one or more irnages and the one or more symbols presented at the
display based ou the image data, the sensor data, the control settings data, or a combination
thereof, to indicate the location of the next control. The method may inchude receiving
additional image data from the camers, at 934, In a particular embodiment, the method may
include receiving additional sensor data as the device is moved. For example, as the device 102
of FiGs. 1-7 is moved, the carnera 106 may capture the additional image data, the sensors may
generate the additional sensor data, or both, In response to recciving the additional image data,
the method may include presenting one or more additionsl images gencrated based on the
additional image data at a display. The device 102 may perform additional operations as
described with reference to FIGs. 1-7, and/or may perform the operations in g ditferent order

o

than the order presented above with respect to FIGs. € and 9

F1G. 10 is a block diagram of a computing environment 1000 inchuding a general purpose
computing device 1010 operable to support embodiments of computer-implemented methods and
computer-executable program imstructions according to the present disclosure. For example, the
computing device 1010, or po:tmm thereof, may implement, include, or be included within any
one or more of the embodiments, or components thereof, illustrated in FIGs. 1-7. The computing

evice 1070 may include af least one processor 1020, Within the computing device 1010, the
processor 1020 conmmunicates with a system memory 1030, one or more storage devices 1040,
one or more input/output interfaces 1030, one or more communications interfaces 1060, and at
least one camera 1090 In 2 particular embodiment, the coraputing device 1018 includes one or

wore sensors 1092, The one or more sensors may include inertial sensors, motion sensors,

orientation sensors, or 2 combination thereof.

The system memory 1030 may include volatile memory devices {¢.g., random access memory
{RAM} devices), nonvolatile merpory devices {e.g., read-only memary (ROM) devices,
programmable read-only memory, and flash memory), or both. The system memory 1030 may
include an operating system 1032, which may include a basic/input output systern (BIOS) for
booting the computing device 1010 as well as a full operating system to enable the computing
device 1410 to interact with users, other prograrns, and other devices. The system memory 1030

includes one or more application programs 1034, such as an application program to present an
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clectronic cheeklist and image data and graphic overlays for vse in configuring a control panel as

described above. The systerns memory 1030 also may include program data 1636,

The processor 1020 may communicate with one or more storage devices 1040, For example, the
one or more storage devices 1040 may include nonvolatile storage devices, such as magnetic

isks, optical disks, or flash memory devices, The storage devices 1040 may include both
removable and non-removable memory devices. The storage devices 1040 may be configured to
store an operating system, applications, and program data. In a particular embodiment, the
system memory 1030, the storage devices 1040, or both, include tangible, non-ransitory

computer-readable media.

The processor 1020 may also communicate with one or more mput/output interfaces 1050 that
enable the computing device 1010 to communicate with one or more input/output devices 1070
to facilifate user interaction. The input/output interfaces 1050 may include serial inferfaces (e.g.,
universal serial bus (UUSB) interfaces or IEEE 1394 interfaces), parallel interfaces, display
adapters, audio adapters, and other interfaces. The mput/outpot devices 1070 may include
keyboards, pointing devices, one or more displays, speakers, microphones, touch screens, and
other devices. In & particular embodiment. the one or more displays may include at least one
touch sereen display. The at least one touch screen display may be coated with a fingerprint-

resistant coating.

The processor 1020 may communicate with other computer systems 1088 via the one or more
communications interfaces 1060, The one or more communications interfaces 1060 may include
wired Ethernet interfaces, IEEE ®02.11 a/b/g/n wireless interfaces, Bluetooth communication
interfaces, 3™ generation (3G) communication interfaces, 47 generation (4G) communication
wterfaces, long term evolution (LTE) communication interfaces, high speed packet access
(HSFAY communication inferfaces, HSPA+ communication interfaces, dual cell (DCH-HSDPA
communication interfaces, global system for mobile coromunications (GSM) communication
nterfaces, enhanced data rates for GSM evolution (EDGE) communication interfaces, evolved
EDGE Universal Mobile Telecommunications System (UMTS) communication interfaces, code
division multiple access {CDMA) communication interfaces, time division multiple access
(TDMA) communicaiion inferfaces, frequency diviston multiple access (FDMA) communication
interfaces, erthogonal frequency division multiple access {(OFDMA) communication interfaces,

single-carrier frequency division multiple access (SC-FDMA) communication interfaces, optical

-7 .
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commumication mterfaces, other network interfaces, or any combination thereof. The other
computer systems 1088 may include host computers, servers, workstations, and other computing

devices.

The camera 1090 may be onerable o generste and communicate image data to the processor
1020, The camera 1090 may wnclude additional modules (not shownj that provide additional
image processing operations such as a digital zoom operation, an optical zoom operation, and an
autofocus operation. In a particular embodiment, the camera 1090 may be a digital caraera that
is operable to generate still images and/or standard/high-definition video. In a particular
embodiment, the camera 1090 may be at least partially external to the coraputing device 1610
For example, the camera 1090 may include one or more image sensor lenses that are attached or
otherwise integrated with the computing device 1610 and that are cornmunicatively coupled to
the processor 1020, In a particular cmbodiment, the processor 1020 may generate one or more
inages to be displayed at a display based on image data received from the image sensor lenses,
in another embodiment, the one or more image sensor lenses are communicatively coupled to
another processor {€.g., a graphics processing unit (not shown)) that 18 configured 1o generate
oue or more images based on image data received from the image sensor lenses and to present
the one or more images at a display. In another embodiment, the camera 1090 may be located
external 1o the computing device 10190 {e.g., on a headset) and ruay communicate the image data
to the computing device 1010 via the input/output interface(s) 1050 or the communication
interface(s) 1060, For exaraple, the camera 1690 may be communicatively coupled ia the

computing device 1010 via a USB connection or a Bluetooth link.

The tHlustrations of the embodiments described herein are intended 1o provide a general
understanding of the structure of the various embodiments, The illustrations are not intended to
serve as a coraplete description of all of the elements and features of apparatus and systems that
utilize the structures or methods described herein. Many other embodiments may be apparent to
those of slall in the art upon reviewing the disclosure, Other embodiments may be utilized and
derived from the disclosure, such that structural and logical substitutions and changes may be
» o Log o

made without departing from the scope of the disclosure. For example, method steps may be
performed i1 a different order than is shown in the illustrations or one or more method steps may
be omitted. Accordingly, the disclosure and the figures are 1o be regarded as illustrative rather

Pl g (=] &

than restrictive.
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Moreover, although specific embodiments have been illustrated and described herein, it should
be appreciated that any subsequent arrangement designed to achieve the same or sunilar results
may be substituted for the specific embodiments shown. This disclosure 15 mtended to cover any
and all subsequent adaptations or variations of varicus embodiments, Combinations of the above
embodiments and other embodiments not specifically described herein will be apparent to those

of skill in the art upon reviewing the description.

in the foregoing Detailed Description, various features moay have been grouped together or
described in a single emnbodiment for the purpose of streamiining the disclosure. This disclosure
is not (o be interpreted as reflecting an inlention that the claimed erbodiments require more
features than are expressly recited in each claim. Rather, as the following claims reflect, the
claimed subject matter may be directed to loss than all of the features of any of the disclosed

embodiments.

- 28 .
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CLAIMS:

1. A method comprising:

receiving, at a processor from a camera, image data associated with a control panel;

presenting one or more images at a display, wherein the one or more images are
generated based on the image data;

determining a first location of a first control of the control panel based on the image
data and based on control settings data;

providing a first indication of the first location of the first control at the dispiay;

determining a desired configuration based on the control settings data and the first
location, wherein the desired configuration includes a second location of the first control, and
wherein the second location is distinct from the first location; and

providing a second indication of the desired configuration of the first control at the

display.

2. The method of claim 1, further comprising, after providing the second indication, receiving

input indicating that a configuration of the first control has been modified.

3. The method of claim 2, further comprising:
after receiving the input, receiving second image data associated with the control panel,
wherein the second image data represents a modified configuration of the first control; and
determining whether the modified configuration of the first control corresponds to the
desired configuration of the first control based on the second image data and based on the control

settings data.

4. The method of claim 3, further comprising:

presenting one or more additional images at the display, wherein the one or more
additional images are generated based on the second image data;

in response to a determination that the modified configuration of the first control
corresponds Lo the desired configuration, determining a third location of a second control based
on the second image'data and based on the control settings data;

providing a third indication of the third location of the second control at the display,
wherein the third indication indicates a direction to move the camera so that the camera is

pointed at the second control; and
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in response to determining that the camera has been moved to point at the second control,
providing a fourth indication of a second desired configuration of the second control at the
display, wherein the desired configuration of the second control is determined based on the

control settings data.

5. The method of claim 4, wherein the control setfings data corresponds to a plurality of steps,
wherein the first location corresponds to a first step of the plurality of steps, wherein the desired
configuration corresponds to a second step of the plurality of steps, and wherein the second step

is ordered subsequent to the first step in the control settings data.

6. The method of claim 1 or claim 2, further comprising determining calibration data based on a
third location of the camera relative to a calibration feature, wherein the first location is

determined in part based on the calibration data.

7. The method of claim 1, wherein the desired configoration is further based on second image

data received from a second camera distinct from the camera.

8. An apparatus comptising:
a camera;
a display;
a processor; and

a memory comprising instructions that, when executed by the processor, cause the

receive image data associated with a control panel from the camera;

present one or more images at the display, wherein the one or more images are
generated based on the image data;

determine a first location of a first control of the control panel based on the image
data and based on control settings data;

provide a first indication of the first location of the first control at the display;

determine a desired configuration based on the control settings data and the first
location, wherein the desired configuration includes a second location of the first control, and
wherein the second location is distinct from the first Jocation; and

provide a second indication of the desired configuration of the first control at the

display.
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9, The apparatus of claim 8, wherein the instructions, when executed by the processor, cause the

processor (o determine whether a configuration of the first control has been modilfied.

10. The apparatus of claim 9, wherein the instructions, when executed by the processor, cause
the processor to:

receive second image data associated with the control panel, wherein the second image
data represents a modified configuration of the first control; and

determine whether the modified configuration of the first control corresponds to the
desired configuration of the first control based on the second image data and based on the control

settings data.

11. The apparatus of claim 10, wherein the instructions, when executed by the processor, cause
the processor to:

present onc or more additional images at the display, wherein the one or more additional
images are generated based on the second image data;

in response to a determination that the modified configuration of the first control
corresponds to the desired configuration, determine a third location of a second control based on
the second image data and based on the control settings data;

provide a third indication of the third location of the second contro} at the display; and

provide a fourth indication of a second desired configuration of the second control at the

display, wherein the second desired configuration is determined based on the control settings

12. The apparatus of claim 11, wherein the third location is identified relative to the first
location, a fourth location of a reference control, a fifth location of a reference marking, or a

combination thereof.

13. The apparatus of claim 8, further comprising at least one sensor, wherein the first location is
further determined based on sensor data received from the at least one sensor, and wherein the at
least one sensor comprises an inertial sensor, a motion sensor, an orientation sensor, or a

combination thereof.

14. The apparatus of any one of claims § to 13, wherein the control settings data comprises
control data and directional data assoctated with an electronic checklist, wherein the control data

identifies a layout of a plurality of controls of the control panel, and wherein the directional data
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includes information indicating a direction from a particular control of the plurality of controls to

a second control of the plurality of controls.

15. The apparatus of any one of claims 8§ to 14, wherein the first indication comprises one or

more symbols overlayving the image data.



