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WEAPON SIGHTED CAMERA SYSTEM

CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] The present application claims benefit from and priority to U.S. Application
No. 62/559,429, filed September 15, 2017. The above-identified application is hereby

incorporated by reference herein in its entirety.
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BACKGROUND

[0002] Conventional weapon sights require the operator to peer through the sights
on the weapon to aim the weapon at a target. However, the act of peering through the
sights and aiming the weapon can expose the operator. For example, a hunter hiding
behind a tree might need to come out of hiding in order to aim the weapon at a deer,

thereby alerting the deer to the presence of the hunter and causing the deer to flee.

[0003] Further limitations and disadvantages of conventional and traditional
approaches will become apparent to one of skill in the art, through comparison of such
systems with the present disclosure as set forth in the remainder of the present application

with reference to the drawings.



BRIEF SUMMARY

[0003a] According to an aspect of the present invention, there is provided a
camera system for use with a weapon, comprising: a one or more displays; a rangefinder
in communication with the one or more displays wherein at least one of the one or more
displays can be a part of the camera, wherein the camera has a windage adjustment and
an elevation adjustment,; and a camera operatively coupled to the one or more displays,
wherein, during a set-up procedure, a camera view shown on the one or more displays is
used to acquire a same aim point as the weapon, wherein, during the set-up procedure, the
camera 1s manually adjusted using the windage adjustment and the elevation adjustment
so that the camera view is the same as a weapon view through a weapon sight or similar
to the weapon view through the weapon sight, wherein, after the set-up procedure, the
camera view does not use the weapon sight of the weapon when acquiring a target, the
weapon can be aimed at a particular target by using the camera view shown on the one or
more displays instead of using the weapon sight of the weapon, and wherein the one or
more displays show the camera view from the camera and range data from the

rangefinder.

[0004] Systems, apparatuses, and methods provide weapon sighted cameras substantially
as illustrated by and/or described in connection with at least one of the figures, as set forth more

completely in the claims.

[0005] Various advantages, aspects and novel features of the present disclosure, as
well as details of an illustrated embodiment thereof, will be more fully understood from

the following description and drawings.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0006] FIG. 1A shows an embodiment of a camera mounted on a weapon

according to the present disclosure.

[0007] FIG. 1A shows a magnified view of the camera mounted on the weapon

shown in FIG. 1A.

[0008] FIG. 2A shows an embodiment of a weapon sight view according to the

present disclosure.

[0009] FIG. 2B shows an embodiment of a camera view before adjustments

according to the present disclosure.

[0010] FIG. 2C shows an embodiment of the camera view after adjustments

according to the present disclosure.

[0011] FIG. 3A shows an embodiment of a camera view before adjusting the

digital reticle according to the present disclosure.

[0012] FIG. 3B shows an embodiment of the camera view after adjusting the

digital reticle according to the present disclosure.

[0013] FIG. 4 shows an embodiment of a camera system that employs a heads-up

display on glasses according to the present disclosure.

[0014] FIG. 5 shows a user using the camera view to aim and fire at a target from
behind a wall or from within a hideout according to an embodiment of the present

disclosure.
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DETAILED DESCRIPTION

[0015] As utilized herein, “and/or” means any one or more of the items in the list
joined by “and/or”. As an example, “x and/or y” means any element of the three-element
set {(x), (), (x, y)}. As another example, “x, y, and/or z” means any element of the
seven-element set {(x), (y), (2), (X, ¥), (X, 2), (¥, 2), (X, ¥, z)}. As utilized herein, the term
“exemplary” means serving as a non-limiting example, instance, or illustration. As
utilized herein, the terms “e.g.” and “for example” set off lists of one or more non-

limiting examples, instances, or illustrations.

[0016] The drawings are of illustrative embodiments. They do not illustrate all
embodiments. Other embodiments may be used in addition or instead. Details that may
be apparent or unnecessary may be omitted to save space or for more effective
illustration. Some embodiments may be practiced with additional components or steps

and/or without all of the components or steps that are illustrated.

[0017] Some embodiments according to the present disclosure relate to systems,

apparatuses, and methods that provide weapon sighted cameras.

[0018] Some embodiments according to the present disclosure provide a camera
image transmission system that works in conjunction with a display (e.g., a helmet
display, a heads-up display, a heads-up display on goggles or glasses, a wearable display,
a watch display, a handheld display, etc.).

[0019] Some embodiments according to the present disclosure provide a camera
image transmission system that is operated in conjunction with a weapon (e.g., a rifle, a
gun, a bow, etc.). In such instances, the weapon can be aimed without the operator

looking directly through the sights of the weapon.

[0020] FIGS. 1A-B show an embodiment of a camera 110 mounted on a weapon
120 according to the present disclosure. Referring to FIG. 1A, the weapon 120 is shown
as a rifle that has a front sight post 130 and a rear sight post 140. The camera 110 has

two types of adjustments. Referring to FIG. 1B, which is an inset of FIG. 1A, the camera
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110 includes a manual windage adjustment that is facilitated by a turret 150 or a screw on
a side of the camera 110. The turret 150 is configured such that when turned clockwise
or counter-clockwise, the camera 110 can be adjusted horizontally (e.g., side to side, right
to left, left to right, etc.). The camera 110 also includes a manual elevation adjustment
that 1s facilitated by a turret 160 or a screw on a bottom of the camera 110. The turret
160 1s configured such that when turned clockwise or counter-clockwise, the camera 110

can be adjusted vertically (e.g., upwards, downwards, etc.).

[0021] In operation according to some embodiments, the camera 110 is manually
sighted into the weapon. The camera 110 can have a display to display the camera view.
In some embodiments, the display can be separate from the camera 110. For example,
the camera 110 can provide, via wired and/or wireless link, the camera view to a display
on a handheld device (e.g., a smartphone, an computing tablet, etc.) or on a wearable
device (e.g., glasses or helmets with heads-up displays). Accordingly, the weapon 120
can be aimed at a particular target (e.g., a particular aim point of the weapon) by using
the camera view shown on the display (e.g., a heads-up display) instead of using the
weapon sights 130, 140. Thus, the user of the weapon 120 can acquire a target without
even shouldering the weapon 120. The camera view shown on the display effectively

becomes the weapon sights when being pointed around corners, for example.

[0022] FIGS. 2A-C and 3A-B show exemplary embodiments for setting up the
camera 110 in conjunction with the weapon 120. In some embodiments, after the weapon
120 has been zeroed, the camera 110 can be set up. To set up the weapon 120 and the
camera 110, the weapon 120 is placed on a steady platform or held in place (e.g., by a
vice) so that the sights can be held on a target. Referring to FIG. 2A, the weapon sight
view is shown including the rear sight posts 140 and the front sight post 130. As

illustrated, the weapon has an aim point at the base of a tree, for example.

[0023] Some embodiments provide a handheld or wearable device that includes
one or more processors and one or more memories (€.g., one or more non-transitory

computer readable media). The handheld or wearable device can also include a display
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(e.g., a heads-up display on glasses, a helmet, a cap, goggles, etc.) that is operatively
coupled to the one or more processors. The one or more processors can run an
application (e.g., code, instructions, etc.) that communicates with the camera 120 to
provide the camera view on the display. The communications can be via a wired link
(e.g., a cable, a wire, etc.) and/or a wireless link (e.g., cellular, WiFi, Bluetooth, wireless
local area network, personal area network, WiMax, satellite, infrared, radio, etc.). The
device and the camera 110 can include, for example, processors, transceivers, and/or
antennas to effect such communications. For example, the camera 110 can include, for
example, an 1image transmission system for transmitting images (e.g., frames, video, etc.)
to the handheld or wearable device. Although some embodiments provide that the
display is separate from the camera 110, some embodiments provide that the display is
part of the camera 110 (e.g., the display can be on rear or other surface of the camera
110), or provide that there are multiple displays that can be used such as one on the

camera 110 and one on the handheld or wearable device, for example.

[0024] Referring to FIGS. 2B-C, the application in the handheld or wearable
device and/or the camera 110 is opened or initiated so that communications is established
between the handheld or wearable device and the camera 110. The camera 110 transmits
its camera view to the handheld or wearable device which, in turn, displays the camera
view on its display as shown in FIG. 2B. Referring to FIG. 2B, because the camera 110
has not been properly aligned, the camera view is different than the weapon sight view.
As illustrated, on a bottom portion of the tree is shown at the top of the camera view, for
example. Some embodiments provide that the camera 110 does not actually look down
the sights 130, 140 of the weapon as is the case in FIGS. 2B-C since the weapon sights
130, 140 are not in the camera view. However, some embodiments do contemplate that

the camera 110 does look down the weapon sights 130, 140.

[0025] Referring to FIG. 2C, the camera view can be adjusted by adjusting the

position of the camera 110 relative to the weapon 120. In some embodiments, by turning
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the turrets 150, 160, the user can manually make windage and elevation adjustments until

the camera view is the same or similar to the view through the weapon sights.

[0026] Referring to FIGS. 3A-B, some embodiments provide that, once the manual
windage and elevation adjustment to the camera 110 have been completed, the digital
reticle (e.g., digital cross hairs) on the camera view can be adjusted. Via a user interface
(e.g., buttons, dials, graphical user interface, graphical elements, etc.) on the camera 110
or the handheld or wearable device, the digital reticle can be caused to appear on the
display and adjusted (e.g., digitally moved on the display) to the center of the camera
view on the display or to a particular point (e.g., the aim point of the weapon 120) on the
camera view of the display. Some embodiments provide that the crosshairs on the
camera can be adjusted using the application to mirror the aim point of the weapon 120.
Now that the camera is properly aligned, the weapon 120 can be removed from the steady
platform and used in the field (e.g., outdoors, target range, etc.) using the camera view

instead of the weapon sights.

[0027] FIG. 4 shows an embodiment of the handheld or wearable device in the
form of glasses 170 that provide a heads-up display 180. Some embodiments provide
that some of the components and/or circuitry that receive the camera view from the
camera 110, process the received data from the camera 110 for display, and/or provide
other capabilities or functions may be located separately from the glasses 170 and may be
operatively coupled to the glasses 170 via a wired and/or wireless link. Some
embodiments provide that the glasses 170 includes all the subsystems to provide the

heads-up display and/or other capabilities or functions.

[0028] Referring to FIG. 4, some embodiments provide that the camera 110 sends
data (e.g., information) to the glasses 170 which provides the camera view on a heads-up
display 180. Some embodiments provide that the camera 110 sends the camera view to
the glasses 170 via a Bluetooth or WiFi connection. In an exemplary embodiment, the

heads-up display appears or is part of one of the lenses of the glasses 170. Thus, in
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operation, the user can aim the weapon 120 using the reticle 190 on the heads-up display

180 instead of looking through the weapon sights 130, 140.

[0029] FIG. 5 shows a user aiming and firing a weapon from behind an object

(e.g., awall, a cover, etc.) or from a hideout without substantially exposing himself.

[0030] Some embodiments provide that the heads-up display 180 can also provide
display on top of or in addition to the camera view. Thus, for example, sensors that are
part of or operatively coupled to the camera 110 and/or the handheld or wearable device
(e.g., glasses 170) can be used to gather data that can be displayed on the heads-up
display. In one embodiment, temperature and wind data can be sensed and displayed on
the heads-up display. In another embodiment, the heads-up display 180 can show the
camera view and display messages received from others in the field. The messages can

be displayed over the camera view or can be separate from the camera view.

[0031] Some embodiments provide a rangefinder that is part of or operatively
coupled to the camera 110 and/or the handheld or wearable device (e.g., glasses 170).
The rangefinder can send range data (e.g., live-stream range data) to the heads-up display

180.

[0032] Some embodiments provide that the camera 110 can be equipped with
infrared sensing or can provide an infrared light to be used at night, for example. In some
embodiments, a thermal imaging system can be part of or operatively coupled to the
camera 110. The infrared and/or thermal imaging camera view can then be shown on the

heads-up display.

[0033] Some embodiments provide that the camera system can be employed to
work with a handheld weapon such as a rifle, a gun, a bow, etc. However, some
embodiments provide that the camera system can be employed in weapons or weapon
systems that are not handheld. For example, the weapon can be mounted on a stand on
the ground or on a stationary platform, and controlled remotely by the user. Some

embodiments contemplate that the weapons can be triggered remotely. Some weapon
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systems contemplate weapons that are part of or mounted on vehicles (e.g., land vehicles,

aircraft, amphibious vehicles, boats, etc.).

[0034] While the present disclosure has been described with reference to certain
embodiments, it will be understood by those skilled in the art that various changes may
be made and equivalents may be substituted without departing from the scope of the
present disclosure. In addition, many modifications may be made to adapt a particular
situation or material to the teachings of the present disclosure without departing from its
scope. Therefore, it 1s intended that the present disclosure not be limited to the particular
embodiment disclosed, but that the present disclosure will include all embodiments

falling within the scope of the appended claims.
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CLAIMS

1. A camera system for use with a weapon, comprising:

one or more displays;

a rangefinder in communication with the one or more displays; and

a camera operatively coupled to the one or more displays, wherein at least one of
the one or more displays can be a part of the camera,

wherein the camera has a windage adjustment and an elevation adjustment,

wherein, during a set-up procedure, a camera view shown on the one or more
displays is used to acquire a same aim point as the weapon,

wherein, during the set-up procedure, the camera is manually adjusted using the
windage adjustment and the elevation adjustment so that the camera view is the same as a
weapon view through a weapon sight or similar to the weapon view through the weapon
sight,

wherein, after the set-up procedure, the camera view does not use the weapon
sight of the weapon when acquiring a target, the weapon can be aimed at a particular
target by using the camera view shown on the one or more displays instead of using the
weapon sight of the weapon, and

wherein the one or more displays show the camera view from the camera and

range data from the rangefinder.

2. The camera system according to claim 1, wherein the camera is mounted on
the weapon.
3. The camera system according to claim 1, wherein the one or more displays

i1s part of a handheld system or a wearable system that is configured to receive data

relating to the camera view from the camera.
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4. The camera system according to claim 3, wherein the handheld system or

the wearable system includes glasses.

5. The camera system according to claim 4, wherein the glasses includes a

heads-up display for displaying the camera view.

6. The camera system according to claim 5, wherein the camera view is

displayed on one lens of the glasses.

7. The camera system according to claim 5, wherein the glasses also receive

data that can be overlaid or displayed over the camera view.

8. The camera system according to claim 3, wherein the handheld system or

the wearable system includes one or more processors that run an application.

9. The camera system according to claim 8, wherein the application is used to

set up an aim of the camera.

10.  The camera system according to claim 8, wherein the application provides a

digital reticle that is overlaid or displayed over the camera view.
11.  The camera system according to claim 10, wherein the application provides
graphical elements that cause the digital reticle to move over the camera view so that the

digital reticle is aligned with an aim point of the weapon.

12.  The camera system according to claim 3, wherein the handheld system or

the wearable system and the camera communicate wirelessly.

12



13.  The camera system according to claim 1, wherein the weapon is a handheld

weapon.

14.  The camera system according to claim 1, wherein the weapon is not a

handheld weapon.
15.  The camera system according to claim 1, wherein the weapon is mounted

on a vehicle or a stationary platform.

16. The camera system according to claim 1, wherein the one or more displays
show the camera view from the camera, the range data from the rangefinder, and

messages received from other devices.

17. The camera system according to claim 1, comprising one or more sensors that

provide temperature data and wind data that are displayed on the one or more displays.
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