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AIRPLANE CABIN PANORAMIC VIEW
SYSTEM

FIELD OF THE DISCLOSURE

[0001] The embodiments described herein relate to a sys-
tem and method for capturing and displaying a panoramic
view of the environment outside of an aircraft to the pas-
sengers inside the aircraft.

BACKGROUND

Description of the Related Art

[0002] Aircraft are presently designed with windows in
the passenger cabins to permit passengers to view outside of
the aircraft. However, the windows in the cabins are typi-
cally limited in size because of structural constraints. The
small size of cabins windows may limit visibility outside of
the aircraft to passengers seated in window seats even
though most passengers would like to see outside of the
aircraft during the duration of a flight. The size of the
windows of a cabin is limited due to structural constraints on
the aircraft, thus limiting the view outside of the cabin.
[0003] Recently a panoramic window has been designed
in an attempt to increase the viewing area outside of a cabin.
However, the implementation of these wider panoramic
windows requires the redesign of the aircraft primary and
secondary structure to include these windows. The pan-
oramic windows may not be used in previously constructed
and designed aircraft without major design and certification
efforts, thus limiting the applicability. For example, the
panoramic window could not be used in an aircraft cabin
without major modifications to the cabin to ensure the
structural integrity of the aircraft. Further limiting the appli-
cability, the design for a panoramic window on one aircraft
model is not easily adaptable to another aircraft model.
Therefore, there exists a need for systems and methods to
improve the views of the external environment in previously
constructed aircraft.

SUMMARY

[0004] The present disclosure is directed to a method and
system that overcomes some of the problems and disadvan-
tages discussed above.

[0005] One embodiment of the present disclosure is an
apparatus comprising a first window plug configured to fit in
a first window of an aircraft and a first camera positioned
within the first window plug, the first camera positioned to
capture video of a first area outside the aircraft. The appa-
ratus comprises a flat panel display and a processor, the first
camera communicating with the processor as an input and
the processor communicating with the flat panel display as
an output. The apparatus comprises a control panel commu-
nicating with the processor, the control panel being config-
ured to control operation of the flat panel display. The
control panel can cause the flat panel display to display the
captured video of the first area outside the aircraft by the first
camera.

[0006] The control panel may be able to cause the flat
panel display to display a video other than the captured
video of the first area outside the aircraft. The control panel
may wirelessly communicate with the processor. The appa-
ratus may comprise a second window plug configured to fit
in a second window of the aircraft and a second camera
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positioned within the second window plug, the second
camera positioned to capture video of a second area outside
the aircraft. The second camera may communicate with the
processor as an input. The control panel may cause the flat
panel display to display the captured video of the first area
outside the aircraft captured by the first camera and to
display the capture video of the second area outside the
aircraft by the second camera. The processor may be con-
figured to combine the captured video of the first area and
the captured video of the second area to display a single
video on the flat panel display. The single video on the flat
panel display may be a 3D video. The flat panel display may
cover both the first window plug and the second window
plug. The apparatus may comprise a user control device
configured to control a zoom function and a pan function on
the first camera.

[0007] Another embodiment of the present disclosure is a
system comprising an aircraft having a cabin with a plurality
of windows, a processor, and a first display being an output
to the processor. The system comprises one or more first
window plugs each including a camera, each one or more
first window plugs being positioned within a window of the
cabin to capture video of an outside area of the aircraft, each
camera being an input to the processor. The system com-
prises a control panel connected to the processor, the control
panel configured to control operation of the first display,
wherein the control panel is configured to control the display
on the first display of the captured video by the one or more
cameras of the one or more first window plugs.

[0008] The first display may generate a 3D video from
captured video from at least two cameras from the one or
more first window plugs. The system may comprises a
second display being an output to the processor and one or
more second window plugs each including a camera, each
one or more second window plugs being positioned within
a window of the cabin to capture video of an outside area of
the aircraft, each camera being an input to the processor. The
control may be configured to control operation of the second
display, wherein the control panel may be configured to
control the display on the second display the captured video
by the one or more cameras of the one or more second
window plugs.

[0009] The first display may be positioned adjacent to the
second display. The first display and the second display may
form a single viewing area. The processor may be config-
ured to combine the captured video by the one or more
cameras of the one or more first window plugs with the
captured video by the one or more cameras of the one or
more second window plugs to display a combined single
video on the first and second displays. The combined single
video on the first and second displays may be a 3D video.
The system may comprise a video device connected as an
input to the processor. The processor may be configured to
display a video from the video device on the first display
instead of the captured video of the area outside of the cabin
by the one or more cameras of the one or more first window
plugs. The system may comprise a user control device
configured to control pan and zoom functions of the one or
more cameras of the one or more first window plugs.
[0010] Yet another embodiment of the present disclosure
is a method of creating a panoramic view in an aircraft cabin
comprising positioning a first window plug within a first
window of an aircraft cabin, the first window plug compris-
ing a first camera. The method comprises connecting the first
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camera as an input to a processor and positioning a first
display over the first window plug within the aircraft cabin.
The method comprises connecting the first display as an
output to the processor.

[0011] The method may comprise displaying a captured
video of a first area outside the aircraft by the first camera
on the first display within the aircraft cabin. The method may
comprise connecting a control panel to the processor,
wherein the control panel controls the display of the cap-
tured video on the first display. The method may comprise
positioning a second window plug within a second window
of the aircraft cabin, the second window plug comprising a
second camera. The method comprising connecting the
second camera as an input to the processor, wherein the first
display is positioned over both the first and second window
plugs. The method may comprise combining the captured
video for the first area outside the aircraft by the first camera
with a capture video of a second area outside the aircraft by
the second camera and displaying the combined captured
videos from the first and second cameras as a single video
on the first display. Displaying the combined captured
videos may further comprise displaying a 3D video.

[0012] The method may comprise positing a second win-
dow plug within a second window of the aircraft cabin, the
second window plug comprising a second camera. The
method may comprise connecting the second camera as an
input to the processor and positioning a second display over
the second window plug within the aircraft cabin. The
method may comprise connecting the second display as an
output to the processor and displaying a captured video of a
second area outside of the aircraft by the second camera on
the second display within the aircraft cabin. The processor
may combine the captured video from the first camera with
the captured video from the second camera to display a
combined single video on the first and second displays. The
combined single video may be a 3D video.

BRIEF DESCRIPTION OF THE DRAWINGS

[0013] FIG. 1 is a schematic of an embodiment of a
panoramic view system.
[0014] FIG. 2 is a schematic of an embodiment of a
panoramic view system.

[0015] FIG. 3 shows a portion of an aircraft cabin with
windows.
[0016] FIG. 4A shows a portion of an aircraft cabin with

a partially exploded view of a portion of components of a
panoramic view system.

[0017] FIG. 4B shows a portion of an aircraft cabin with
one embodiment of a display that is displaying a view
exterior of the cabin.

[0018] FIG. 4C shows a portion of an aircraft cabin with
one embodiment of two displays displaying a panoramic
view that is exterior of the cabin.

[0019] FIG. 5 shows a portion of an aircraft cabin with one
embodiment of two displays displaying a video other than a
view exterior of the cabin.

[0020] While the disclosure is susceptible to various modi-
fications and alternative forms, specific embodiments have
been shown by way of example in the drawings and will be
described in detail herein. However, it should be understood
that the disclosure is not intended to be limited to the
particular forms disclosed. Rather, the intention is to cover
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all modifications, equivalents and alternatives falling within
the scope of the disclosure as defined by the appended
claims.

DETAILED DESCRIPTION

[0021] FIG. 1 shows a schematic of an aircraft display
system 100 that may be used to display a panoramic view of
an area that is outside of the aircraft. The system includes a
plurality of window plugs 10 that are configured to fit within
existing windows of an aircraft. Each plug 10 may include
a camera 20 that is positioned within the plug 10 so as to
permit images and/or video exterior to the aircraft to be
captured by the camera 20 as indicated by the arrow labeled
outboard. The system may include a first window plug 10a
including a first camera 20a, a second window plug 105
including a second camera 205, and a third window plug 10¢
including a third camera 20c. The number of window plugs
10 and cameras 20 shown in FIG. 1 are for illustrative
purposes only and may be varied as would be appreciated by
one of ordinary skill in the art having the benefit of this
disclosure. As described below, the window plugs 10 are
positioned within windows of an aircraft such that the
cameras 20 are positioned to capture images and/or video of
the area exterior the aircraft via the existing windows of the
aircraft.

[0022] The system 100 may include a processor 40 that is
connected to the cameras 10a, 105, and 10c via wires 5 as
inputs to the processor 40. The processor 40 is also con-
nected a plurality of displays 30a, 305, and 30c¢ via wires 5
as outputs to the processor 40. The displays 30 may be
various flat panel displays that provide a high resolution
picture and may be relatively thin. For example, the display
30 may be a high-definition (HD) organic light-emitting
diode (OLED) display. The processor 40 is configured to
display images and/or video from the plurality of cameras 20
on the displays 30, which may be positioned within a cabin
of an aircraft. The processor and/or display may include
hardware and/or software to limit and/or control the effects
of vibration and/or movement of the aircraft on the image
and/or video captured by cameras 20 and displayed on the
displays 30. A control panel 50 may be connected to the
processor 50 and/or displays via wires 5 to control the
operation of the displays 30 and/or cameras 20. Further, user
control devices 60a, 605, and 60c may be connected to the
processor 40 and/or displays 30 via wires 5. The user control
devices 60 may be used to further control the operation of
the system so that a user may control the operation of an
individual display 30 and/or camera 20. For example, a user
control device 60a may be able to control zoom and/or pan
function of a corresponding camera 20q and thus, change the
image and/or video being displayed on a corresponding
display 30a.

[0023] An electronic device 70 may also be connected as
an input to the processor 40 via a wire 5. The electronic
device 70 may be used to display various images and/or
video on the displays 30 connected to the processor 40 as
outputs. For example, the device 70 may provide video
content that may be shown on the displays 30 instead of
video and/or images captured from cameras 20 of the system
100. The electronic device 70 may be a laptop, tablet, smart
phone, DVD player, or other various electronic media
devices as would be appreciated by one of ordinary skill in
the art having the benefit of this disclosure. The various
components of the system 100 such as the cameras 20,
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displays 30, processor(s) 40, control panel(s) 50, user con-
trol devices 60, and electronic device(s) 70 may be wire-
lessly connected to each other as would be appreciated by
one of ordinary skill in the art having the benefit of this
disclosure.

[0024] The system 100 could be used as part of a security
system while the aircraft is on the ground. The cameras 20
may be used to capture images and/or video of the external
environment of the aircraft. The captured images and/or
video may be transmitted to a remote monitoring location
80. The images and/or video could be transmitted wirelessly
or via a wire to the remote location. The remote location 80
could remotely use the processor 40, control panel 50,
and/or user control devices 60 to control the operation of the
cameras 20. For example, the remote location 80 could
remotely control the zoom and/or pan of the cameras 20 to
capture areas of interest outside of the aircraft.

[0025] The displays 30a, 305, and 30c may be positioned
adjacent to each other to form a single contiguous displaying
area as shown in FIG. 1. The processor 40 may be configured
to combine images and/or video captured by the cameras
20a, 205, and 20c and display as a single seamless pan-
oramic image and/or video on the displays 30a, 305, and
30c. Alternatively, the processor 40 may be configured to
combine images and/or video captured by multiple cameras
into a single seamless image and/or video to be displayed on
a single display 30 as detailed herein. For example, images
and/or video from multiple cameras 20 may be combined to
display a 3D video on a display 30 having 3D capability,
which may require user’s to use 3D eyewear.

[0026] FIG. 2 shows a schematic of an embodiment air-
craft display system 100 that may be used to display a
panoramic view of an area that is outside of the aircraft. As
discussed above, the system includes a plurality of window
plugs 10 configured to fit within existing windows of an
aircraft. Each plug 10 includes a camera 20 that is positioned
within the plug 10 so as to permit images and/or video
exterior to the aircraft to be captured by the camera 20 as
indicated by the arrow labeled outboard. A plurality of
cameras 20 may be connected to a single display 30 via a
processor 40. For example, cameras 20a, 205, and 20¢ may
be connected to a processor 40 via wires 5. The cameras 20a,
205, and 20c¢ may be connected wirelessly to the processor
40 as would be appreciated by one of ordinary skill in the art.
The processor 40 may be configured to combine images
and/or video captured by the cameras 204, 205, and 20c¢ into
a single image and/or video that is displayed on a single
display 30 connected to the processor 40 as an output via
wire 5. The display 30 may be connected wirelessly to the
processor 40 as would be appreciated by one of ordinary
skill in the art. The combined single image and/or video
displayed on the single display 30 may be a panoramic video
and/or a 3D video of the view exterior from the cameras 20a,
205, and 20c. A control panel 50 may be wirelessly con-
nected to the processor 40 and may be used to control the
display of video on the display 30. A user control device 60
may also be wirelessly connected to the processor 40 and
may be used to control functions of the cameras 20a, 205,
and 20c such as zoom and/or pan. The control device 60 may
be configured to permit a user to temporarily track an
external object. For example, the control device 60 may
automatically pan, zoom, and/or autofocus a camera 20 to
track an object selected by a user. An electronic device 70
may also be wirelessly connected as an input to the proces-
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sor 40 enabling the processor 40 to display an image and/or
video from the electronic device 70 rather than from the
cameras 20a, 205, and 20c.

[0027] FIG. 3 shows a portion of a cabin 1 of an aircraft
having a plurality of windows 2. The size of the windows 2
is limited due to structural constraints on the aircraft, thus
limiting the view outside of the cabin 1. As discussed above,
a panoramic window has been developed. However, the
panoramic window could not be used in the cabin 1 shown
in FIG. 3 without major modifications to the cabin 1 to
ensure the structural integrity of the aircraft.

[0028] FIG. 4A shows a portion of an aircraft cabin 1 with
a plurality of windows 2. FIG. 4A shows an exploded view
of some of the components of an aircraft display system to
better illustrate a potential positional relationship of the
components. A window plug 10 is positioned within a
window 2 of the cabin 1. The window plug 10 includes an
aperture 11 configured to receive a camera 20. The camera
20 within the aperture of the window plug 10 is positioned
to capture an image and/or video of an area outside of the
cabin 1 of the aircraft. A display 30 may be then positioned
over the window 1 and the window plug 10. As discussed
above, images and/or video from the camera 20 may be
displayed on the display 30. The display 30 may provide
passengers within the cabin 1 with the feeling that the cabin
1 is more spacious as the display 30 is larger than the
window 1. The use of window plugs 10, cameras 20, and
displays 30 permits the retrofitting of the system 100 into an
existing aircraft. The use of the system 100 may permit the
display of a panoramic or 3D view outside of the aircraft and
the use of displays larger than the windows may provide
passengers with a better outside view as well as make the
cabin 1 appear to be more spacious.

[0029] FIG. 4B shows a display 30, which may be a HD
display, positioned over a window 1 displaying an image
and/or video 31 of an outside view of the cabin 1. The
display 30 shows an image and/or video 31 that is zoomed
in or enlarged in comparison to the view through the
adjacent windows 2. The larger display 30 permits a better
view outside of the aircraft in comparison to the existing
windows 2. FIG. 4C shows two displays 30a and 305
positioned adjacent to each other to form an even larger
viewing area. The processor 40, discussed above, may be
configured to combine or stitch together images and/or video
captured by multiple cameras 20 to form a single combined
image and/or video 31 to be shown on the single view area
of the combine displays 30a and 304. FIG. 5 shows a video
32 being shown on the combined displays 30a and 305 that
is from a device other than the cameras 20. For example, the
video may be provided from an electronic device 70, dis-
cussed above, that is connected to the processor 40 as an
additional input. The use of an aircraft display system 100
may be used in VIP aircraft and premium class cabins 1.
However, the use of an aircraft display system 100 disclosed
herein may have applicability to the cabin 1 of any aircraft
having windows 1. An aircraft cabin 1 may include a
plurality of display systems 100 located throughout the
cabin as would be appreciated by one of ordinary skill in the
art having the benefit of this disclosure. The use of cameras
20 in connection with window plugs 10 permits that the
system 100 may be moved or installed at different locations
within an aircraft cabin 1, if desired, without complex
structural modifications to the cabin 1.
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[0030] The system 100 disclosed herein could also be used
to provide a virtual window adjacent to a seat positioned
within the center of the cabin 1. For example, a display 30
may be positioned adjacent to a seat within the center of the
cabin 1 and the display 30 may be used to display the
external environment of the cabin 1 provided from images
and/or video captured from a camera 20 positioned to
capture the images and/or video of the external environment.
The modularity of the system 100 permits the use of
upgraded components (i.e. displays 30 and cameras 20) as
they become available to enhance the passengers’ experi-
ence within the cabin 1.

[0031] Although this disclosure has been described in
terms of certain preferred embodiments, other embodiments
that are apparent to those of ordinary skill in the art,
including embodiments that do not provide all of the fea-
tures and advantages set forth herein, are also within the
scope of this disclosure. Accordingly, the scope of the
present disclosure is defined only by reference to the
appended claims and equivalents thereof

What is claimed is:

1. An apparatus comprising:

a first window plug configured to fit in a first window of
an aircraft;

a first camera positioned within the first window plug, the
first camera positioned to capture video of a first area
outside the aircratft;

a flat panel display;

a processor, the first camera communicating with the
processor as an input and the processor communicating
with the flat panel display as an output; and

a control panel communicating with the processor, the
control panel configured to control operation of the flat
panel display;

wherein the control panel can cause the flat panel display
to display the captured video of'the first area outside the
aircraft by the first camera.

2. The apparatus of claim 1, wherein the control panel can
cause the flat panel display to display a video other than the
captured video of the first area outside the aircraft.

3. The apparatus of claim 1, further comprising:

a second window plug configured to fit in a second

window of the aircratft;

a second camera positioned within the second window
plug, the second camera positioned to capture video of
a second area outside the aircratft;

the second camera communicating with the processor as
an input;

wherein the control panel can cause the flat panel display
to display the captured video of'the first area outside the
aircraft by the first camera and to display the captured
video of the second area outside the aircraft by the
second camera.

4. The apparatus of claim 3, wherein the processor is
configured to combine the captured video of the first area
and the captured video of the second area to display a single
video on the flat panel display.

5. The apparatus of claim 4, wherein the single video on
the flat panel display is a 3D video.

6. The apparatus of claim 3, wherein the flat panel display
covers both the first window plug and the second window
plug.
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7. The apparatus of claim 1, further comprising a user
control device, the user control device is configured to
control a zoom function and a pan function on the first
camera.

8. A system comprising:

an aircraft having a cabin with a plurality of windows;

a processor;

a first display, the first display being an output to the

processor;

one or more first window plugs each including a camera,

each one or more first window plugs being positioned
within a window of the cabin to capture video of an
outside area of the aircraft, each camera being an input
to the processor; and

a control panel connected to the processor, the control

panel configured to control operation of the first dis-
play;

wherein the control panel is configured to control the

display on the first display of the captured video by the
one or more cameras of the one or more first window
plugs.

9. The system of claim 8, wherein the first display
generates a 3D video from captured video from at least two
cameras from the one or more first window plugs.

10. The system of claim 8, further comprising:

a second display, the second display being an output to the

processor; and

one or more second window plugs each including a

camera, each one or more second window plugs being
positioned within a window of the cabin to capture
video of an outside area of the aircraft, each camera
being an input to the processor;

wherein the control panel is configured to control opera-

tion of the second display;

wherein the control panel is configured to control the

display on the second display the captured video by the
one or more cameras of the one or more second window
plugs.

11. The system of claim 10, wherein the first display is
positioned adjacent to the second display.

12. The system of claim 11, wherein the first display and
the second display form a single viewing area.

13. The system of claim 12, wherein the processor is
configured to combine the captured video by the one or more
cameras of the one or more first widow plugs with the
captured video by the one or more cameras of the one or
more second window plugs to display a combined single
video on the first and second displays.

14. A method of creating a panoramic view in an aircraft
cabin comprising:

positioning a first window plug within a first window of

an aircraft cabin, the first window plug comprising a
first camera;

connecting the first camera as an input to a processor;

positioning a first display over the first window plug

within the aircraft cabin; and

connecting the first display as an output to the processor.

15. The method of claim 14, further comprising display-
ing a captured video of a first area outside the aircraft by the
first camera on the first display within the aircraft cabin.

16. The method of claim 15, further comprising connect-
ing a control panel to the processor, wherein the control
panel controls the display of the captured video on the first
display.
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17. The method of claim 16, further comprising:
positioning a second window plug within a second win-
dow of the aircraft cabin, the second window plug
comprising a second camera;
connecting the second camera as an input to the processor,
wherein the first display is positioned over both the first
and second window plugs;
combining the captured video of the first area outside the
aircraft by the first camera with a captured video of a
second area outside the aircraft by the second camera;
and
displaying the combined captured videos from the first
and second cameras as a single video on the first
display.
18. The method of claim 17, wherein the displaying the
combined captured videos further comprises displaying a 3D
video.
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19. The method of claim 18, further comprising:

positioning a second window plug within a second win-

dow of the aircraft cabin, the second window plug
comprising a second camera;

connecting the second camera as an input to the proces-

sor;

positioning a second display over the second window plug

within the aircraft cabin;

connecting the second display as an output to the proces-

sor; and

displaying a captured video of a second area outside of the

aircraft by the second camera on the second display
within the aircraft cabin.

20. The method of claim 19, wherein the processor
combines the captured video from the first camera with the
captured video from the second camera to display a com-
bined single video on the first and second displays.
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