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(57) Abstract: A barrier operator that controls operation of a camera includes a controller, a communication module, and control
circultry. The controller moves a barrier between open and closed positions. The communication module receives open/close com -

mands from a peripheral device. The control circuitry 1s in communication with the controller, the communication module, and a

camera. The control circuitry of the barrier operator automatically activates the camera to capture at least one visual 1mage n re -
sponse to receiving an open/close command and/or a determination to move the barrier.
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BARRIER OPERATOR CONTROL OF A CAMIERA

RELATED APPLICATIONS
LHH Y This application claims the benefit of U5, provisional application
number 61/971,260 filed March 27, 2014, titled “Bamer Operator Control of Associated

Camera,” which 18 1ncorporated by reference in its enturety herein.

TECHNICAL FIELD
FGOO2 The present disclosure generally relates to movable barrier operators. More
specifically, the present disclosure relates to moveable barrter operators that exhibit control

GVET Catidrds,

BACKGROUND
{003 Securtly cameras are used to record video or photographic umages around a

residential or commercial location. Securnty cameras can be positioned within or about the
perimeter of a home entrance to obtain, record, and/or present 1mages 10 a user. Some security
cameras can be controlied via a sccurity system that can be accessed and operated remotely.,
in this manner, users may be able to access an mterface of the secunity system with a smart
phone to view tmages obtained by the secunity camera. However, it may not always be efficient
to have a camera continuously operating and capturing images. In some situations, it may be
efficient to activate a security camera only in situations where a heightened security risk 18
detected.

{3004] Cameras have been used to activate a barrier operator. Other systerns aliow
viewing of the garage from a cell phone. These systems do not receive information from the
barrigr operator but wastead measure the door posttion, which limuts the mformation received.
Morgover, these systems do not automatically activate a camera to obtain tmages 1n situations

where a heightened security risk is detected.
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SNUMMARY
LHEIRNY {ertain embodiments presented herein describe a barrier operator that controls

ppceration of a camera. The barrier operator comprises a controiler that moves a barrier between
open and closed positions {(for cxample, to open or partially open the barrier, or to close or
partially closc the barmrier). The barrer operator aiso includes a communication module that
receives communications from one or more peripheral devices {(for example, sensors, wall
switches, remote controls, an mteruet router, user operated devices, ¢, ), where at least one of
the communications includes an open/close command. The barrigr operator alse includes
controd circuitry that 1s in communication with the controlicr, the communication module, and
the camera. In response to the communication module recetving an open/close command, the
control circuit sends an open/close mstruction (o the controller that activates the controlier to
move the barner, and automatically sends a capture mstruction to the camera that activates the
camera to capture at lecast one visual mmage. Optionally, capture msiructions can also be
generated in response (o the activation of certain features of the barrier operator, such as the
activation of a light source associated with the barner operator. Such a feature may be
activated, for exampie, in response to an object detection sensor detecting an object in the path
of an open barmer (for example, via an interruption of the photobeam at the enirance of an
Open garage)l.

F3UU6] Some embodimueuts describe a system that includes one or more cameras and a
housing. The camera obtains visual images (for example, still umages, video images, ¢t¢.}, and
the housing nchludes the barrier operator components {(for example, the controlier, the
communication module, and the control circuit} described above. The camera can be integrated
as a part of the housing or positioned remote to the housing. In response to the commumnication
module receiving an operv/close command from a peripheral device, the control circuit sends
an opery/close mstruction that activates the controller to move the barrier between open and
closed positions and automatically sends a capture mstruction that activates the camera o

capture at least one visual image. The control circuit and communication module also operate
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to send visual images captured by the camera to a user operated peripheral device (for example,
a computer or a smart phone}.

G007 Some approaches relate to a method for operating a barrier operator to capiurg
visual images with a camera. The method mncludes recetving a commniunication that mcludes
an open/close command at the barrier operator {for example, via a communication moduie). In
response to receiving the open/ciose command, the barrier operator both effects movernent of
the barnier {(for example, opens or closes the barrier), and sends a caplure mstruction 1o a
camera that activates the camera to capture at least one visual image. The barnier operator then
reccives visual images captured by the camera, and potentially transmits those images to a user
operated peripheral device (for cxample, via the mternet},

LHEIRY S0 configured, the sysiem need not rely on a user to determune when to activate
the camera. Nor does the system rely on sensors external (o the camera or barrier operator that
raay fail to properly activate the camera. A majority of securnity evenis for which a user may
want video 1s when the barrier 1s moving or when the operator recgives a commangd (o move
the barrier, and the barrier operator knows when it receives such a command or i1s about o
move the barrier. Thus, the barrier operator can activate the camera immediately before or in
coordination with attempting to move the barner such that visual data 18 automatically recorded
during such critical time periods after barmer movement without reliance on an activation
stgnal from the user or other scparate sensing device. Such captured mmages can be
automatically sent immediately {0 3 user, stored for later viewing, and/or automaticatly sent o

a user based on other conditions.

BRIEF DESCRIPTION OF THE DRAWINGS
{ G009 FIG. § presents a perspective view of a barrier operator and camera system
accordance with vanous embodiments of the present disciosure.
LI Fi(s. 2 18 a block diagram showing an example interaction among various

components of a barrier operator and camera systeny.
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{0011 Fi(. 3 15 a block diagram showing an example of a barnier operator in a wired

connection with an associated camera.

{012} FI(G. 4 15 a block diagram showing a barrier operator in a wireless connection
with an associated camera in accordance with at least one cxamiple of the present disclosure.
LHUR) FIG. 515 a block diagram showing a barrier operator with an associated camera
attached to a housing n accordance with at least one example of the present disclosure.
jO014] FI(5. 6 shows an example of a user operated peripheral device providing a user
interface displaving an umage captured by a barrier operator controtied camera.

{HH ] Fi(3. 7 1s a flow diagram showing a method performed at a barrier operator in

accordance with at lcast one example of the present disclosure.

DETAILED DESCRIPTION

{301 6] Generally spealang, the present disclosure presents systems and methods that
activate a camera (€.g., a security camera} to capture visual images i response o receiving a
command or making a determination to open, Close, or otherwise move a parrier with a barrigr
operator. Such commands can be received from a peripheral device (including a user operated
peripheral device), or they can result from other conditions or events, such as safety reversal
conditions, or the detection of cortain barrier operator status conditions. Additionally and/or
alternatively, the camera can be activated m response to the barrier operalor receiving
information from sensors or detectors, for exampie, nformation pertatmng to the detection of
motion within the garage from a motion sensor atfiliated with the barrier operator,

Lt vl A barrier operator 18 a device or system that controls movement of movable
barricrs, such as gates, doors, barricades, or other closures that restrict access to corfain
property. Examples of such barrier operators can include gate operators, rolling shutter
operators, garage door operators, and the hke.

LHIR in a simple form, a barrier operator can mclude a controller (which can mchude
a motor) connected (o barrier and control circuit, In some cases, the barner operator also

includes a communication moduie that receives barrier movement commands from remote or



CA 02943193 2016-09-16

WO 2015/148799 PCT/US2015/022742

peripheral devices. Such commands can serve, for example, to prompt the coniroller to
responsively move the barrter from a cigsed postiion to an opened posttion Or Vice versa.
LY The presently disclosed barrier operators operate 1n association with one or more
cameras that capture visual tmages. For exampie, the disciosed barrier operators send signals
or otherwise activate an associated camerafs) to capture visual images when the barrner
operators receive cormrands to open, close, or otherwise move a bartier. In this manner, the
described barrier operators can control an associated camera so that the camnera captures visual
images when the barrier operator 1S moving the barricr between open and closed positions or
trics to move the barrier. For instance, a user trying to close a barrier may want {0 review video
captured at the barrier if the barrier will not closc to determine whether an obstacie 1s present,
in another example, a homeowner may wish to view mimages if the barrier opens 1n a situation
where no residents are expecied to be at home (for example, where a child runs home (o retrieve
a forgotten item after mutially departing for schootl).

iy In vet another example, a homeowner may wish o view umages where the
barrigr operator receives contlicting commands {for example, where a homeowner’s remote
sends a close signal to close the barrier, but a separate user pressces a button on the waill control
unit causing the barrier operator to reverse). Varous other use scenarios can be envisioned
{0021 FIG. | presents an illusirative application seiting for a camera controlling barmmer
operator. It will be undersiood that the specifics of this example are intended to serve only in
an tlustrative regard and are not intended to express or suggest any corresponding hmitations
with respect to the scope of these teachings.

(0221 in FIG. 1, a camera controiling barrter operator 100 1s instalied 1n a garage 102,
in this example, the barrier operator 100 1s a garage door system that 1s configured to move a
barricr 104 (shown as a garage door} between open and closed positions to provide or restrict
access to the garvage 102, Thas barrier operator 100 mcludes a head unit 101 that wcludes a
nNOUSIE.

{HIR] The head unit 101 mounts to the garage ceiling 103 and serves to control and

chiect selective movement of a multipancl garage door barrier 104. The garage door barrier 104
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includes a plurahity of rollers {(not shown) rotatably confined within a pair of fracks 103
postiioned adjacent to and on opposite sides of the garage opening 106. The head unit 101 can
be powered from a power supply {not shown}.

0241 The head unit 101 includes a controlier, which has a motor (not shown in FIG. 1}
that provides motion to the garage door bamrier 184 via a rail assembly 107, The rail
asserably 107 mceludes a troliey 108 for relecasable connection of the head unit to the garage
door barnier 104 via an arm 109, The arm 109 conmects to an upper portion 110 of the garage
door barrter 104, The trolley 108 connects 1o an endiess chain (or belt or the hike, not shown)
that cffects the desired movement of the troliey 108, and hence the barrier 104, via the arm 1{9.
This chain can be driven by a sprocket {not shown) that couples to the atorementioned motor
in the head unit.

{GO25] The head unit 101 can also include a communication module {(not shown m
Fi(r. 1), which can include a radio frequency receiver having an antenna 111, o facilitate
recelving communtcations from one or more peripheral devices. In some examples, the
communications can be coded radio frequency transmissions, and the peripheral devices can
be one or more remote controls 112, The remote controls 112 can be transmitters, and can
include personally-portable transmitiers (such as keyfob-style transmitters) or mobile-mnstalled
kevpad transmutiers (such as those often mstalled in automobile sun visors or headliners) as
well as remotely-located non-mobile keypad transrmiters (as are sometimes mounied on a wall
within, for example, a garage or outside the garage on a nearby wall or framing member). The
communication module can connect 10 a processor or control circuit (not shown) in the head
unit 101, which can mterpret received signals and responsively controls other portions of the
barrier operator 100,

{3026] In some examples, the head unit 101 can also communicate with other peripheral
devices, which can send commands or other communications {0 the barrier operator 104, for
cxample, through the communication moduie. The other peripheral devices can inciude user

operated peripheral devices, such as mobile devices or computers operating a user wnterface
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that facilitates mieraction with the barier operator 100, or a router or other network hub that
provides access to the Intgrnet or other networks to the barrier operator 100, for example.
GO27 ] in certain cmbodiments, the peripheral devices can communicate commands 1o
the barrier operator, such as operv/close conumands that cause the barrier operator 100 to effect
movement of the barrier 104 between open and closed positions. In one example, a peripheral
device mcludes a wall control umit 113, which can communicate, for example, over a
iime 114 with the head unit 101

{BU2Z8] in some embodiments, the wall control unit 113 can communicate with the head
unit wirelessly, for example, via a radio frequency communication signal. The wall control
unit 113 can send open/close commands that etfect control of the barrier operator 100 motor.
The wall control urat 113 can also send other commmunications that control other components
of the barrier operator 100 or components i communication with the barrier operator 100
(such as a light}. In some exampies, the wall control umt 113 can mclude a visual display that
provides an interface capable of displaying visual tmages. Though shown (o be in the
garage 102 in FIG. 1, 18 contemplated that a wall control umit 113 can be located n other
iocations, for exampie, in locations throughout a home or residence associated with the
garage 102, In some examples, the garage 102 and/or the associated home or residence can
inchude multiple wall control umits 113, cach of which can operate or otherwise communicate
with the barrier operator 100,

{029 in other examples, the barnier operator 100 can commuunicate with peripheral
devices that include sensors or detectors such as smoke detectors, carbon monoxide detectors,
carbon dioxide detectors, timers, temperature sensors, motion sensors, sound sensors {€.9.,
cglass breakage sensors), window or door opening sensors, or the hike,

G030 The sensors can communicate with the barner operator 100 to control operation
of the barrier operator 100, For example, the sensors may send intormation regarding ther
inchividual statuses to the barrter operator. In another example, the sensors can communicate

open/close commands that effect movement of the barrier 104, hight control commands that
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cticct turning on or off an associated hght, or other comunands that trigger the barrier
operator 100 10 stop or reverse operation of a given task,

LHIRY in the illustrative example of FIG. 1, the bamier operator 100 18 in
communication with sensor 115, which 18 an obstacie detector. The obstacie detector
sensor 115 can operate optically or via an mirared-pulsed beam detect events, such as when
the garage door operung 106 15 blocked while the barrier 104 15 opening or closing, for
example. In the detection of such an event, the aforementioned control circuit can then, for
exampie, cause a closing barner 104 to reverse or open o avoid contact with the obstacle,
{(332] The barrier operator 100 can also mclude, or be In communication with, a
camera 160, Camera 160 can be a security camera capable of capturing visual images. As used
throughout this application, the terms “visual images” or “images” mnclude still 1mages, video
images, or a combination thercof. In some examples, the camera 160 can also capture audio
{which may accompany captured video, for example}, and other information typicaliy obtamned
by cameras such as time and date stamps and identification tags.

THIRR] As shown in FI(. 1, the camera 160 can be attached to, or even be a component
of the barner operator 100, For examiple, the camera 160 can be mntegrated within, or attached
to the housing of the head umit 101, In other exampics, as explained i more detail with
reference to FI1Gs, 2-4, the camera can be remote from, but in comumunication with, the barner
operator 100, In this manner, the camera 160 can be mounted m vanous locations throughout
or ¢ven outside the garage 102, and directed to capture images trom a certain location and
angle. In such examples, the camera 160 can be connected to the barrier operator via a wired
connection or a wireless connection, such that the barrier operator {00 can still controi and
activate the camera 160 to capture visual 1mages.

{034 In some examples, the barrier operator 100 can include, or be in communication
with more than one camera 1660, In this manner, multiple cameras can be positioned throughout
the garage to capture images of more than one location or from more than one vantage pomnt,
{3035 The teachings set forth herein can be carrted ouf, 1y one approach, by

implementing a platform that 1s operated by the barrier operator 100 itself. For example, the
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barrigr operator 100 can mchude a controller that controls movement of the barrier, a
communication module that communicates with one or more pertpheral devices and a camera,
and a control circuit or processor that controls operation of the controlier and the camera.
BU36] FI(G. 2 13 a block diagram showing an example of components of a camera
controlling barrier operator 100 and the interaction of those components with a camera 160, a
barrier 104, and other peripheral devices. The barrier operator 100 wncludes a housing 130,
Within the housing are a controlier 120, a control circuit 130, and a comunication
module 140,

{037 The controlier 120 controls movement of a barner 104, which can be, for
cxample, a garage door. The controller 120 can include a motor or other mechanized dovice
that drives movement of the barrier 104, via a rail assembly and chain, as described above.
FGO38] Communication module 140 can be, for cxample, a wircless communication
module that coromurucaies with one or more peripheral devices. The communication
module 140 can mnclude an antenna 111, which can facilitate communication via radio
frequency signals or other forms of wireless communication. The comnuunication module 140
receives commands from peripheral devices, such as open/close commands intended to effect
movement of the barrier 104 between open and closed positions.

LIRSS The communication module 140 can also transmit communications and other
stgnials 1o remote or peripheral devices. For example, the communication module 140 can
transmit data or other imformation to user operated peripheral devices such as mobile devices
or computers, via the mternet. In various configurations, the communtcation module 140 can
include multiple discrete modules or one mntegrated module to cffect the communications
described heren.

{(040] The commuracation moduie 140 can communicate with a vanety of peripheral
devices, including or more sensors 142, a wall uymt 113, a remote control 112, an ouidoor
combination PIN pad (not shown), or an intercom device {not shown). The sensor 142, wall
unit 113, and remote control 112 of FIG, 2 can correspond to those objects shown in FiG. ]

and described above, or they may take on other forms. For example, the communication
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module 140 can commumicate with one or more sensors 142 that mmclude the obstacle
detector 115 described with respect to FI. 1, or other sensors such as smoke detectors, carbon
monoxide detectors, carbon dioxide detectors, fimcers, tomperature sensors, motion sCnsors,
sound sensors {€.g., glass breakage sensors), window or door opeming sensors, and the like.
The remote control 112 and the wall unit 113 can be, for example, control switches with a
bution that activates the barrigr operator 100 to move the barmer 104 between open and closed
positions when pressed.

{3341 ] The communication module 140 can also communicate with one or more user
operated peripheral devices 300, The user operated peripheral device 300 can inchude an
interface that allows the user to operate or control certain aspects of the barrter operator,
{3042] The user operaied penpheral device 300 can include a wired device with an
iterface. An exampie of a wired mterface can include a wall control mmput {e.g., wall unit 113},
which can be directly or mdivectly connected to the camera 160, In this example, the wall
control mput can include a serial communication atiowing the camera 10 activate according o
cvents detected by the barrier operator 100, Other serial interfaces can mclude, for example, a
dedicated interface. The wall umit 113 can include a display and an interface that allows {or
the display of images captured by the camera 160.

{0043] The user operated peripheral device 300 can also include a wareless device with
an wnterface. For example, the user operated peripheral device 300 can comprise a mobile
communication device such as a smart phone or a tablet computer. In some examples, the user
operated pertpheral device 300 can comprise an audio and/or video device {e.g., a surveillance
monitor or the like) that is capable of displaying sounds, images, and/or graphics. The user
operated peripheral device 300 can comrunicate with the communication module 140
directly, for example, via aradio frequency communication, or mdirectly, for example, through
the Internet 200,

{30441 The user operated peripheral device 300 can also include a computer or a
network of computers that can individually access a user mterface that provides control

capabilities to the device. The user operated peripheral device 380 can mclude, or can
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comnrminicate through, a rouier or a network server (not shown) that allows the communication
module 140 to communicate with other devices over the mternet 200,

{3045] in some examples, the user operated peripheral device 300 can be, or can operate
i cooperation with, an alarm systemn, a security systeni, a surveillance system, and/or a
component or components thercof. For example, m addition to or msiead of commmunicating
directly with a user operated peripheral device 300, the barnier operator 100 can be configured
to cormmmumicate with a computer, a router, a transceiver, a montoring system, or other simmlar
device that 1s a component of 2 home or business security system. In this manner, the barrier
operator {00 will transmit notifications, visual images (including still and video images), and
other information divectly to the security system. The security system may then, in turn, route
the notifications, visual images, and/or other information to a user operated peripheral
device 300, such as a smart phone. Additionally and/or alfernatively, the security system can
also route the notifications, visual 1mages, and/or other information 10 an emergency response
or other monitoring entity, such as a fre department, a police department, or an alarm
monitoring company. In this manner the barner operator 100 can operate as a system or a
component of a system that facilitates oxpediting contact with appropriate ontitics in
emergency situations.

{004 6] in some crmbodiments, the communication module 140 can commmunicate with
a data storage device 210, or a data storage account, such as a cioud computing account over
the Internet. In this manner, the communication module can store information, such as visual
image files, on the data storage device 210 or account that can be accessed, for cxample, by
the control circuit or by affiliated user operated peripheral devices 300,

{047 The barmer operator 100 also includes a controil circuit 130 within the
housing 150, which control circuit 130 can be a processor or other processing device that 18 in
communication with both the controller 120 and the communication module 140, The control
circuit 130 can control operation of the controlier 120, tor example, by sending open/close

wstructions in response to the comnmunication module 144 receiving open/close commands.
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{3048] In ong approach, the control circuit 130 can control the transtmssion of signals

from the communication moduie 140, {e.g., signals regarding the status of the barner
operator 100} to peripheral devices. In some approaches, the condrol circuit 130 includes, or
can operate i connection with, a memory device such as a hard drive or other data storage
medium capable of storing digital files, such as visual images.

tuizig The control circunt 130 can also be 1 communication with a camera 160, In
some approaches, the control cucuit 130 will be i divect commumication {¢.g., via a wire or
cable} with the camera 160, while tn other approaches, the control circust 130 will be 1o indirect
communication with the camera 160, for exampie, via the communication moduic 144,
GOS0 in one embodiment, the control circuit 130 sends instructions that operaie the
camera. For example, the control circutt can transmut capture mstructions to the camera, where
the capture mstructions activate the camera to capture visual images (¢.g., still images, video
images, etc. ).

3051 | The control circuit 130 can be configured so that it sends a capture mstruction
any time the controlier 120 15 moving the barrier 104, In other examples, the control circuit
may only send a capture mnstruction when the controlier 120 1s opening the barmer 1034, and
not when closing the barrier 104, In such a situation, however, the control circuit 130 can be
arranged to capture images while closing the barner 104 when certam events are detected. For
example, the control curcuit 130 may be configured to send a capture wstruction to the
camera 160 when 1t recognizes a possible obstacle, thereby capturing umages as the barrier 104
SIOPS OF TeVerses movement.

{052] The control circuit 130 can also transmit control instructions to the camera 160
where the control instructions activate the camera to perform a variety of camera functions.
For example, the control mstructions can activate the camera 160 to mitiaie the recording of
video, stop the recording of video, activate or deactivate an audio recording, captfure a series
of one or more stitl images, adjust the position, angle, or orientation ot the camera 160 or
camera lens (¢.g., to provide a different vantage pomnt of visual umages captured by the

camera 160), adjust the zoom of the camera 160 (e.¢., zoom the camera lens in or out), adjust
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the tlash settings of the camera 160, adjust the tocus settings of the camera 160, adjust the
ievel of detatl or pixel size of images captured by the camera 160, or adjust image settings such
as brightness, contrast, tint, or color tone of visual images captured by the camera 160,

LHIRR] The control circuit 130 can transmit the control instructions in response to the
communication module 140 receiving control conumnands from a user operated peripheral
device 300, Via these control commands, a user can remotely move or adjust the camera 160
to modify the visual 1mages that the camera 160 captures. The control curcuit 130 can save or
store the visual images and other information captured by the camera, for example, 1 a storage
device such as a hard drive or a data storage account,

{054 The control circuit 130 and the communication moduic 140 operate to transmit
the captured mmages, via the commurication module 140, to a user operated peripheral
device 300. For example, the control circuit 130 can automatically effect tfransnussion of
captured visual 1ages from the camera 160 1o 3 mobile device once the visual 1mages are
captured.

LTHIRN] In one approach, the captured visual 1mages pass through the control circuit. In
another approach, the camera may communicate the captured visual images to a cloud based
or other storage without passing through the control circuit or barrier operator in which case
the barrier operator can commmunicate with the camcera and/or such cloud-based services 1o
effect the image transmussion described herein.

U56] By one approach, the control cicuit 130 forwards visual umages o a
predetermined recipient via the Internet. This might comprise, for example, forwarding the
images via email, a so-called “tweet,” a Short Message Service (SMS) message, an Instant
Message (IM}, Push alerts, or the hike. If desired, the aforementioned received mstruction
promipied at lcast on behalf of the predetermined recipient can be conveyed in a similar manner,
{3057 In one example, the confrol circuit 130 transmuts captured visual 1mages
automatically to a user only i certain conditions or when certain events are detected. For
example, the control circuit 130 may transmit images to a user operated peripheral device 300

only when the communication moduie roceives an open/close command from a peripheral
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device that 1s associated with a particular identifier. In such an example, the control circuit 130
may transmit the captured visual tmages {(along with other information) to a user operated
peripheral device 300 when the communication module 140 receives a command to open/close
the barrier 184 from a remote condrol that 1s associated with a particular user {¢.g., a chiid) or
from an outdoor PIN pad or ntercom device or when the communication module 140 receives
a command to open/close the barmer 104 dunng a particular window of time {¢.g., between
midnight and & a.xn.). In this manner, the barmer operator 100 can serve as an alert warning
system that only automatically transmits visual mmages to a peripheral device in certamn
conditions, for example, conditions that may be of a particular mnterest to a homeowner.
{(O5E] in some examples, the control circuit 130 will transmit a notification, via the
commurnication moduic 140, 1o a peripheral device prior to transmatiing the visual images. The
notifications can be, for cxample, m the form of a text message sent to a particular user
operated peripheral device that notidies the user of the particular activity or event. For ¢xample,
a USer can receive a notification that a garage door has been opened. In response, the user can
clect to recetve, or not receive the images captured by the camera 160, For example, the user
could call up a web browser or other application to retrieve and view the images if desired.
GUSY] in some cxamples, the control circuit 130 operates with the communication
module 140 to transmit other mformation to a peripheral device along with the notifications
and/or visual images. For example, the control circutt 130 may transmtt information pertaiming
to the device used to trigger opening/closing of the barrier {e.2., the wall untt, a remote control
associated with a particular vehicle, an activated motion sensor, ¢ic. ), the time and date that
the barrier was moved, the temperature, and/or other conditions within the garage. As an
cxample, information can be sent from the communication module and received by an alarm
system allowing imteraction between the alarm system and the operator.

{060 By one approach, the control circuit operably coupies 1o a camera. This camera,
i turn, serves to capture the aforementioned recently-captured tmage. As ong example w these

regards, the recently-captured tmage comprises an image of at least a portion of the barrier 104
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that corresponds o the controller 120, So configured, this recently-captured image can serve
to depict whether the barrier 104 15 1n a closed or open position.

061 As discussed previously, the camera 160 can be separatc from the barrer
operator 100, or be mtegrated as a component of the barrier operator 100, That is, the
camera 160 can a separate component that mounts 1n a position away from the housing 150 of
the barrer operator 100, or alternatively, the camera 160 can be located within, or mitegrated
into the housing 156,

{3062 ] Various barrigr operator 100 and camera 160 configurations are shown i via
the block diagrams of F1Gs. 3-3. FIG. 3 shows an exemplary embodiment of a barrier operator
system employving a camera 160 that 15 positioned exterior to the housing 1350 of the barrier
operator 100, Camera 160 18 shown to be connected o the barmer operator 100, more
specifically to the control circuit 130 of the barrier operator 100, via a cable 170 or wire. Via
the cable 170, the control circuit 130 can ransmit mstructions that control operation of the
camera 168, The cable 170 can also provide electrical power to the camera 16§, however, the
camera ¢an also have s own electrical power source, for example, via a separate power
adapter or battery. By another approach, power and communications can be provided to the
camera 160 from the wall control wires (¢.¢., line 114) associated with the barrier operator 100,
LHILR] FIG. 4 shows an exemplary embodiment of a barrier operator sysiem where the
camera 160 18 remote to the housimg 130 of the bartier operator 100 but still in commmunication
with the barrier operator 100 via a wireless signal 188 transmutied from the antenna 111 of the
communication module 140, Via the wireless signal 180, the control curcuit 130 can transmut
capture mstructions that activate the camera 160 to capture one or more visual images, as well
as other control mstructions, as described above.

(064 FIG. 5 shows an exemplary embodiment where the camera 160 18 mounted to
the housing 1530 of the barmer operator 100, Siumuar to the embodiment depicted m FIG. 1, the
camera of FIG. 5 15 mounted on the exterior of the housing 150, and 1s therefore wtegrated as

a part of the barmer operator 100, In this example, the contrel circust 130 can be wired to
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cornmunicate divectly with the camera, for example, through connection circuitry or another
wired or wirelgss connection.

LHILR) The camera 1060 can be arranged so that it captures visual images that include,
tor example, at least a portion of the barnier 104, To facilitate this, the barrier operator 100 can
also be equipped to automatically activaie a camera fight source {o facilitate capturing this
itmage. do configured, thas light source serves to tHuminate the subject (such as the barnier) of
the timage to better facilitate captuning a usable tmage.

3066] By one approach, this can comprise using a camera hight source {such as a
piiotographic flash component) dedicated to the described purpose. By another approach, n
licu of the foregoing or i combination therewith, the camera light SOUrce can Comprise
available lighting having other purposes as well. For example, in many ¢ascs a barner operator
will have corresponding work arca light sources {either built in to the head vmt or otherwise
controlled by the head unit). The hight itself can comprise light within the visible spectrum
and/or other frequencies of light {(such as infrared) that may be appropriate {for use 1 a given
appiication setiing.

067 This camera 160 can include any of a wide varigety of digital cameras {1.€., a
camera that electronically captures the contents of a photographic ficld of view as a
corresponding digitally-cncoded representation). This mcludes both monochromatic cameras
as well as tull-color cameras. This also includes, as deswed, still-image cameras as well as
video cameras. By one approach the camera 160 can comprise a visible-hight camera though
cameras sensitive to other frequencies of hight can be employed as desired.

(068 ] By one approach, the visual images captured by the camera can include a single
image corresponding to a single field of view. By another approach the image can comprisc a
plurality of separate mmages or a composite image {(presenting, for cxample, multiple views
(separated, perhaps, in time} of a shared feld of view or a plurahity of views representing
different ficlds of view}.

{3069 {enerally speaking, the figld of view captured by the camera 160 can be set by

the person who installs the atorementioned component and/or by a subsequent ond user. By
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one approach, it desired, this field of view can be made remotely adjustable (¢.g., via so-called
pan and tilt cameras) to permit post-installation adjustments in these regards. In another
approach, the camera 160 can be adjustabic via a user operated peripheral device 300, For
cxample, the user operated peripheral device 300 can communicate with the barrier
operator 100 to send control signals that adjust the pan, tilt, position, angie, orientation, or
other arrangernents of the camera 160,

{BU70] in some approaches, the barnier operator 100 can nclude, or ¢an be in
communication with multiple cameras 160, For example, one camera can be integrated as a
part of the housing 158, whereas other cameras can be mounted at locations exterior to the
housing 150, such as on the ceiling or wall of a garage, for ¢xample. In this manner, the barrier
operator 100, through the control circunt 130, can activate sorne or all of the cameras to capture
images 1 certain situations, for example, when the controller 18 active to move the barrier
between open and closed positions.,

13071 in operation, the barrier operator, via the control cucuit 130, can control both
the operation of the controller 120 to move of the barrier 104, and the camera 160 o capture
visual 1mages. For example, when the communication moduie 140 receives an open/close
command from a peripheral device, the control circuit can (1} send an open/close mstruction
to the controlier 120 that activates the controller 120 to move the barrier, and {(2) send a capture
mstruction to the camera that activates the camera o capture visual 1mages.

{0727 in some examples, the control circut 130 can automatically send the open/close
mstruction to the controller 120 and the capture instruction to the camera 160 sumultancously
or nearly sumultancously. In other examples, the control circuit can stagger the transmission of
the signals, for example, so that the camcera 160 beging capturing visual images a moment
before {e.g., 1-3 seconds before) or a moment after {e.g., 1-3 seconds aller) triggering the
barrigr 104 to move. Optionally, the command (o capture video can be sent m response to
recelving the open/close command and/or i response to determining whether to actually send
a stgnal to ettect movement of the barrier. For instance, the barrier operator may not open the

barrier in response to receipt of a command to open it a vacation mode prevents operation, but
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receipt of the command would still tnigger capturing video. In another approach, a user wmay
not want to capture video images n that situation, and only when the barrier will actually
move. In any gvent, the barrier operator 1s automatically triggering capture of the 1mages based
on the opern/close conumand.

LHIZR] By onc approach, the control circuit 130 can send capture mstructions (o the
camera 160, and then send the captured visual images to a user operated peripheral device 360
belore sending the open/close wstruction o the controlier 120, In this approach, a homeowner
can elect to deching the ability to open the barricr based on the images presented. For example,
where the image 1s reccived at 2 am, the homceowner may determinge that the open/close request
presents a security risk, and therefore decline the request.

{307 4] By on¢ approach, if the open/close command 18 received {rom an outdoor PIN
pad, imtercom device, or other penipheral device that 1s predetermined to suggest the presence
of a visifor (¢.g., a delivery person or hared service provider), the control circnt 130 may send
capture mstructions that direct the camera 168 to continue to capture visual images until the
barrier 104 1s closed agamn, {¢.g., after the delivery has been made).

{OU75] in some approaches, the open/close command received by the communication
module 140 can be transmutted from a remote control or wall unit, such as those described with
respect to FiGs, 1-2. In another approach, the open/close command can be gencrated in
response o receiving a signal from a sensor, such as an alarm sensor that effects openung or
closing a barrier when motion 1s detected within a certain location. Such an open/close
command can then trigger the control circuit 130 to send a capture instruction to the
camera 160,

{076} In some aspects, the alarm sensor can be g sensor that 18 a part of an alarm or
security system. For example, the alarm sensor can be a motion sensor, a glass break sensor, a
door/window frip sensor, a heat sensor, or the ke, In this manner, the barrier operator 100 and
the related components can be a part of, or work i comymunication with such an alarm or

security system.
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{30771 The alarm sensor can also be an alarm system communication device such as an
mtercom unit, tor example. Within the same alarm mteraction system, status imformation trom
the barrier operator can be used to activate alarm system cameras. As an oxampie, the
communication module 1440 can communicate with the alarm system in response 1o an obstacle
detector associated with the barmmer operator 100 detecting an obstacle (for example, by
detecting an mierruplion n a photobeam). In response to receiving this commumcation, the
barrier operator {via the contrel circuit 130} can generate and transmut a capture wnstruction o
the alarm system, thereby activating one or more cameras of the alarm system to capture visual
images. Accordingly, this techmque allows multisysteom use of the alarm system camera{s}, 50
that visuai 1mages and other mformation can be captured from different perspectives in the
cvent of detected high risk situations around a barrier, for example, a detected attempt to
forcibly enter the garage.

g In other approaches, the open/close commmand can be transmifted from a user
operated peripheral device 308, such as a mobile device operating a user interface that operates
the barrier operator 100, FI(G. 6 shows an example of such a mobile device 300 operating an
interface 320. As shown, the interface 320 inciudes a visual image captured by the camera 160,
as well as other graphics and controls. For exampie, the mierface 320 can provide a status
wientifier indicating whether the barrier {or door) 18 m an open or closed position. The

e

intertace 320 can also provide wmiormation about the location of the camera {e.g., “home,”

7% &6

“garage camera no. 1,7 “garage exierior camera,” €ic. ).

{3479 In some aspects, the interface 320 can provide other information, such as the
time and date of the images displaved on the interface, or the status of various sensors installed
with respect (o the barrier operator {e.g., carbon monoxide detector status, motion detector
status, obstacle detector status, eic.)

{BORG] In some examples, the mterface 320 allows a user to control operation of various
components of or associated with the barrier operator 100, For example, 1n some examples,

the mtertace 320 can allow a user to open or close the barrer 104, to turn on a light 1n a garage,

ot to control a camera 160 associated with the barrier operator 100,
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{081 | The camera controls can include, but are not necessanily hmted to, the camera

capturtng visual umages, the camera initiating recording of video and/or audio, the camera
stopping recording of video and/or audio, capturing a series of still mmages {c.g., 15 sull
mages), adjusting the pan, tilt, position, angle, or orientation of a camera and/or camera ens,
adiusting the zoom setting of a camera and/or camera lens, adjusting the flash scttings of the
camera, adjusting the focus sethings of the camera, adjusting the shuiter speed of the camera,
adiusting the image quality or pixel s1ze of the captured image, or the like.

{0827 In one approach, the control circuit 130 identifies certain events with respect {o
the barner operator 10{, and then makes a determination as to whether to transmit the visual
images to a peripheral device based on the wdentified events. For example, where the control
circuit 130 detects that an operv/close command was transmitted by a user operated peripheral
device associated with the homeowner, the control circuit 130 may delete or otherwise not
transmut the captured visual images.

3083} So contigured, detection of a condition of concern {e.2., open/closed commands
received from particular peripheral devices, detected high temperatures, detected, smoke
particles, carbon monoxide, or the hike) can prompt the barmier operator to transmit a visual
image of the present view of the barrier to one or more user operated peripheral devices
associated with predetermined persons {such as the corresponding homceowner). Being
apprised both of the condition of interest as well as the present position of the movable barrier,
this person can then make a decision regarding whether the movable barrier should be moved
at this time to a different position. That decision 1s then conveyed to the control circuit and a
corresponding instruction transmitied to the barrier movement controller to cause the desired
movernent, Using this approach can alleviate concerns of making an mappropnate antomated
action regarding the barrier's position.

{30841 In other examples, the control cucuit 130 may automatically transmit images,
notifications, and/or other miormation when certain events are detected. For example, the
control cucuit 130 and communication module 140 can operate o transmil images,

notifications, and/or other mformation, when cvents are detected pertaining to the receipt of
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an operv/close command from a peripheral device associated with a particular identibier {¢.g.,
a remote control in a chuld’s car}, the receipt of an open/close command during a particular
window of time {¢.¢., between mudnight and ©& am}, a sensed attempt o forcibly open the
barrier, a senscd obstacle in the path of a moving barrier, a sensed motion within a vicinity of
the barrier operator {¢.g., within the garage), a sensed barrier being in an open postiion for a
period of ttime exceeding a munimum threshold (¢.g., a garage door lett open for more than 30
mingies), a detected temperature level, a detected smoke level, a detected carbon monoxide
level, detected glass breaking (e.g., via sound seunsors}, and/or other events detected by sensors
or other equipment associated with an alarm system, a security system, a surveillance system,
or the like.

GO8S] in these sitpations, the communication module 140 and control circutt 130 can
operate to automaticaily transmit visual images captured by the camera, notifications, and/or
other information to a user operated peripheral device. In such a situation, the barrier operator
can be configured to await a prompt {rom a user operated peripheral device betore allowing
the barrier operator 130 to open the barrier. For example, the user operated peripheral device
can be presented with an option to “okay” the movement of a barrier by sending an
acknowledgement or other message back to the barrier operator, in response to receipt of which
the barrier operator 100 {¢.g., via the control circuit 130) can mstruct the camera 160 to stop
capturing visual images, erase the recently captured visual ymages, or perform other steps as
destred.,

BUE6] In one approach, the barrier operator 100 can etfect transnmssion of only
selected tmages, rather than all visual 1mages captured by the camera 160. For example, the
selected tmages can mclude the first and fifth image 1n a series of mages, or pre-selected siills
from a video {such as stills at time markers 1, 3, and 5 seconds cic.). Further, the sclected visual
images can mclude portions of video footage captured by the camera 160, such as the hrst five,
teny, or twenty seconds of video. By some approaches, the barrier operator 100 can effect

transmisston of visual tmages to or through an alarm or security system.
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{3087 Several of the approaches described herein relate (0 using a barrier operator to

ctigct activation of a camera it response to receiving open/close commands or otherwise
making a determination to move {¢.g., open or close) a barnier. That 18, when the control
circuit 130 makes a determination to activate a conirolier 120 to move a barrier 104, either by
receiving an open/close command via a communication module 140, or by making an active
decision o move the barrier based on other information provided trowm peripheral devices, the
control curcuit 130 effects the activation of a camera 160 (o capture one or more visual 1mages.
tHinh] By one approach the control cucuit 130 can send capture instructions to the
camera 160 in response to detecting that the barrier operator’s photobeam is or has become
obstructed. Such a system would allow the barrier to be open but still aliow capture of activity
at the entrance of the garage.

{089 By another approach, the conirol crcuit 130 can also be configured to activate
a camera 160 to capture visual 1mmages n response (0 the occurrence of other events. For
cxample, the control circutt can be configured (o activate the camera 168 in response to a hight
source atfiliated with the barrier operator 100 turning on. In such an ¢xample, the barmer
operator 130 may be cquipped with a light source that 1s configured to activate, or turn on, in
response (o cortain detected events. The detected events can be the movement of the barrier 104
itself, or cvents detected by sensors or other peripheral devices. For example the barrier
operator 100 might mclude or be 1 communication with one or more motion sensors, The
barrier operator 18, via the control circuut 130, could be configured to activate or turn on the
associated light source {({or example, a worklighty when the motion sensor detects motion.
GO0 in another example, the barner operator 100, via the control circuit 130, couid
be configured to activate or turn on the associated hight source m response (o an obstacle
detector sensing an obstacle. Thus, the bartier operator 100 could be configured to, in response
to activating the light source for whatever reason (for example, every time a light turns on, or
only when a light turns on n certain conditions {(for example, cunly 11 response to a obstacle
detector detecting an obstacle, or only 1nresponse to a motion detector detecting motion, ¢, 3},

have the control circuit 130 automatically send a capture instruction to the camera 160,



CA 02943193 2016-09-16

WO 2015/148799 PCT/US2015/022742
23
{3091 ] This capture mstruction can thergby activate the camera 160 o capture visual

images. That 1s, in some gxamples, the control cucuit 130 may automatically send the capture
instruction whether or not the barrier itself 18 ultimately moving.

LHil Additionally and/or alternatively a capture mstruction can be generated directly
from a detector that detects the activation of the barner operator’s light source to allow for a
modular design for working with premstalled operators. As an exampie, the camera can
communicate wirelessly with a controller mounted to a garage ceiling with a sensor pointed
towards the barrier operator light source. The sensor detects activation of the light source and
responsively generates the capture instruction.

(093] By other approaches, the control circuit 130 can also be configured to activate
a camcra 160 to capture visual 1mages m response (o the occurrence of other cvents. For
cxample, the control circutt 130 can be configured (o activate the camera 160 1n response to
the detection of certain radio signals being received by the communication module 140 ({or
cxample, i response to receiving a signal from a remote control device). In another example,
the control circuit 130 can be configured o activate the camera 168 i response the detection
of direct signals monttored between the controlicr 120 and the conmmunication module 140,
LH Y Additionally and/or alternatively, the barrier operator 100 can include or be in
communication with other sensors such as sound sensors {©.g., glass-break sensors}, obstacle
detectors, smoke detectors, carbon monoxide or carbon dioxade detectors, temperature sensors,
forcible entry sensors, or the ke, In response to receiving signals from these sensors that a
particuiar event has occurred {e.g., detected glass breaking, detected objects mn the path of a
barrier, detected high levels of smoke, carbon monoxide, or carbon monoxide, detected
extreme high or low temperatures, or detected forcible entry atierpts on the barmrier), the
barricr operator 100 and/or the control circuit 130 may activate {(e.g., turn on) the associated
iight source. In response fo activating the light source, the control circuit 130 may
automatically send a capture mstruction to the camera 160, In still other examples, the control

cireuit 130 may automaticaily send capture mstructions to the camera 160 i response
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receiving signals regarding the detection of one or more of these events regardliess of whether
or not the light source 18 activated.

LHINRY The present disclosure also presents methods for operating a barrier operator o
capture visual images with an associated camera. FIG. 7 15 a flow diagram showing an exampie
of a method 700 performed at a barnier operator. At step 710, the bartier operator receives an
open/close cormmand. This open/close command can be received from a peripheral device, For
example, the open/close command can be a commmand sent from a wireless remote control
device, a wall unit, or a user opcrated peripheral device {€.g. a smart phone) running an
interface that operates the barrier operator. The open/close command can also be received in
the form of a signai {from a sensor, the signal configured to trigger activation of the barrier
operator.

{GOO6] Next, at step 720, the barrier operator moves the barrier. For example, at
step 720 a control circwit of the barmer operator can send an opervclose mstruction {0 a
controller, and in response to receiving the mstruction, the controller activates a motor that
moves the barrter between open and closed positions. In some examples, at step 720, the barrier
pporator may also activate a light source. For exampie, m response 1o receiving a command o
move the bamrier or other signals predetermined to trigger activation of the hight source, the
barrier operator may turn on a hight attached to, or otherwise associated with the barner
Qperator,

097 At step 730, the barrier operator sends a capture mstruction to an associated
camera. This step can be performed automatically, for example, in response to receving the
oper/close command, or whenever the barrer operator 1s moving the barrier. The capture
wmstructions can activate the associated camera to capture one or more visual irnages. In this
mannet, the camera can be activated to capture irmmages any time that the barrier 1s moving,
098] At step 740, visual ymages captured by the camera are received by the barrier
operator. The barrier operator can store the visual mmages locally 1n a storage device, for

example, a local hard drive or flash memory device, or remotely, for example, i a storage
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device on a peripheral device or in a cloud storage account. Optionally, the tmages can be
passed to such separate storage without passing through the barrier operator.

F GO At step 750 the barrier operator effects transmission of images {cither from itsclf
Ot from a separate storage) to a user operated pertpheral device, such as a smart phone. In somg
examples, the method 700 may delay step 720 untid after step 750, or uniil a penod of time
after step 750 occurs. Step 750 can also include requesting perrmssion from the user operated
peripheral device {0 move the barrier. In this manner, the method 700 can allow a user fo
receive and view visual images and make a determnation as to whether or not to aliow the
barrier operator o open the barrier.

{HE R in some examples, the barricr operator may only transmit the images in certain
mstances where cortain events have been detected. For exarmple, step 730 may mmclude
detecting the basis for the receipt of the opervelose command. Where the open/close command
was iufiated by a user operated peripheral device that s associated with a particular wdentificr
{¢.g., the homeowner’s smart phone), the method 700 may elect not to transmit any images.
LHII S Alternatively, when the open/close command 1S associated with an event of
predetermined interest, step 750 may automatically transmit the captured visual images to a
user operated perpheral device. For example, where 1tis detected that the open/close command
is recerved from a peripheral device associated with a child’s car, or from an ouidoor PIN pad
or wntercom device {which can imply the presence of a visifor at the barrier)), step 750 can
include automatically transnuitting the visual tmages to the user operated peripheral device.
O 02 Step 750 may also automatically transmut images in situations that are
predetermined to pose a heightened security risk whether or not associated with the opern/close
comnmand. For example, antomatic transmission can occur where the open/close command 18
received m a predetermined window of time {(e.2., between mudmght and 6 a.m.), or when a
particular status 1s signaled by a sensor associated with a security system {e.g., where a forcible
entry attempt 18 detected).

HHSIR] In some examples, step 7530 can mnclude transmutting images and/or other

intormation directly or indirectly to an alarm system, a security system, a surveillance system,
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or the hike. That s, im addition to, or wstead of transmitting images and other information {o a
user operated peripheral device, step 750 can include transmittting the tmages and information
t0 a home security system, and the sccurity systenmt may then, in turn, route or otherwise
transmit the images and information to a user, for example, via a smart phone or similar device,
G011 04] The security system may also route or fransmit the images and information o
another entity, such as a fire departraent, a police departruent, or a home montoring company
o expedite an appropriate response n erergency or other high nisk situations.

LTHERIRY In some examples, step 750 can also mclude transmitting other information to
the user operated peripheral device. For example, step 730 can include transmitiing
information relating to the date, time, the status of the barner {(€.¢., open, closed, partially open,
cic.}, the device that tniggered the open/close commmand, and other sensor conditions detected
at the firne the visual image was captured.

{301 06] By some approaches, step 730 can also wclude sending a notification to a user
operated peripheral device before or concurrent with the transmussion of the visual image. The
notification can mnciude some or all of the mformation referenced above relating to the captured
image. {n this manner, the user can choose to ignore the notification or elect to view the
captured 1mage based on the mformation that accompanies the notification.

{GU1TG7] This transmission can be carried out ysing any message-bearing moechansm of
choice. By ong approach, this can comprise forwarding the mformation via an extranet (such
as, but not himited to, the internet). The control circuit’s connection o this extranet can be direct
or indirect {and via, for example, one or more itervening private and/or public networks) and
wireless or non-wircless (in whole or in part}. For many application settings this can comprise,
for example, conveving the mformation within, or attached to, an email, a Short Message
Service (SMSmessage, a tweet {as effected via the Twitter service), an Instant Message (IM),
or the hke.

LHI RS Although this disclosure discusses barrier operators, it 1s understood that those
skilled 1 the art will appreciate that the same subject matter can be applied to accessory

devices and other equipment that can supplement or commumnicate with such barricr operators.
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See for example US Patent Apphicabion Numaber 13/671,602 fided November &, 2012, which
application 1s mcorporated by reference n its entirety herein,

LHUE Those skilled in the art will recognize that a wide variety of modifications,
alterations, and combinations can be made with respect to the above described embodiments
without departing from the scope of the mvention as set forth m the claims, and that such
maodilications, alterations, and combinations are {0 be viewed as bemg within the ambit of the
mventive concept. All references cuied in the present disciosure are herehy ncorporated by

reference mn thetr entirety.
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CLAIMS
What 1s claimed 1s:
i) A barricr operator apparatus that controls operation of a camera, the barner
Oporator apparatus comprising:

a controlier configured to move a barrier between open and closed positions;

a cormmunication module configured to receive commumceations from one or more
peripheral devices, at least one comrnunicalion comprising an open/close
command; and

controd circuitry in communication with the controlier, the communication module, and
the camera, the control circuitry configured to send an open/close mstruction to
the controller that activates the controller to move the barricr, and o send a
capture mstruction to the camera that activates the camera to capture at least one
visual timage;

wherein the control circuitry 1s configured (o automaticatly send a capture mstruction

to the camera i response to at least one of:

the communication module receiving an open/close command {from a peripheral device,

the control cucuitry determining to achivate a light source associated with the

conitroller; or

the control circuitry deterrmning to send the open/close wstruction to eftect movement

ot the barrier.

2} The apparatus of claim 1, wherein the camera 1s configured to capture still visual

inages and/or video visual images 1 response to recciving the capture mstruction.

3) The apparatus of claum 1, wheretn the control circuilry and communication
module are configured o automatically transmit at least one visual image captured by the

camera to a user operated peripheral device.
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%3 The apparatus of claim 3, wherein the control cirewitry is configured to

automatically effect transmussion of at least one visual umage captured by the camera to the
user operated peripheral device n response to receiving mformation pertaining 1o an event that
includes at least one of;

an open/close command received from a peripheral device associated with a particular

wdentifier;

an open/close command received dunng a particular window of time;

a sensed attempt to torcibly open the barrier;

a sensed obstacle in a path of a moving barrier;

a sensed motion within a vicinity of the barricr operator; and

a senscd barrier being in an open position for a period of time exceeding a nururmum

threshold.

53 The apparatus of claim 4, wherein the control circuitry and communication
module are configured to automatically transmit a notification to the user operated peripheral
device 1 response to the mformation pertaiming o an event, the notification comprising at

icast a portion of the mformation pertamning to the event,

&) The apparatus of claim 3, wherein the user operated peripheral device mcludes

at lcast one of a smart phone, a computcer, and a wall control unit with a visual display.

3

73 The apparatus of claum 3, wherewn the control circuttry and communication
module are contigured to automatically send a notification to the user peripheral device n

response (o activation of the camera.

&) The apparatus of claim 3, wherein the communication module is configured to
receive control conumands from the user operated peripheral device, and

wherein the control circuitry sends at least one control instruction to the camera
response to the receipt of a control command, the control instruction activating the camera to

perform at lgast one camera tunction.
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) The apparatus of claim &, wherein the camera function comprises at least one of

the group consisting of.
mnitiating the recording of video;
stopping the recording of video;
capturing one or more still images;
adjusting the pan, tilf, position, or onientation of the camera;
adjusting the zoowm setiing of the camera; and

adjusting the tocus of the camera.

10y  The apparatus of claim 1 further comprising a housing, wherein the barnier

operator, the commurication module, and the control circuitry are located withun the housing.

i1}y  The apparatus of claim 10, turther comprising the camera, which 1s mtegrated

tto the housing.

12y The apparatus of claim 10, wherein the camera 1s remote from the housing and

is 11 wired or wireless communication with the communication modiie.

13}y A barrier operator apparatus that controls operation of a camera, the barrier
OPCTator apparatis Comprismg:
a camera operable to obtain visual images; and
a housing comprising;

a controller configured o move a barrier between open and closed positions;

a cormmnuracabion module conhigured (o receive comrmunications from one or
more peripheral devices, at least ong communication Comprising an
open/close command; and

control circuitry in communication with the controlier, the communication
module, and the camera, the control circuitry configured to send an
open/ciose mstruction to the controller that activates the controller to

move the barricr between open and closed positions, and o send a



CA 02943193 2016-09-16

WO 2015/148799 PCT/US2015/022742
31

capture msiruction to the camera that activates the camera {0 capture at
least one visual 1mage;
wherein the control circuttry is configured to automatically send a capture mstruction
to the camera in response o at lcast one of:
the commurication module recciving an open/close command from a peripheral
device,
the control circuitry determmning to activate a hght source associated with the
controlier: or
the control circuitry determining to send the open/close nstruction to effoct
movement of the barrier; and
wherein the control circuilry and commmunication module operate to automatically
transmut at least one captured visual ymage captured in responsc to receiving the capture

wnstruction {0 a user operated peripheral device.

14y  The apparatus of claim |3, wherein the control circuitry 1s configured to
autoratically etfect transmmussion of the at least one captured visual image (o the user operated
peripheral device n response to receiving mformation pertaimng to an event that mclhudes at
icast one of:

an gpen/close command received from a peripheral device associated with a particular

identifier:

an open/close command received during a particular window of time;

a sensed attempt to forcibly open the barrier;

a sensed obstacle i a path of a moving barrier;

a sensed motion within a vicimity of the barrier operator; and

a sensed barrier being i an open position for a perod of time exceeding a muimum

threshold.

15y The apparatus of claim 13, wherein the camera 15 mitegrated mto the housing.
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16)  The apparatus of claim 13, further comprising a plurahity of cameras, cach

camera bemng in communication with the control circuitry.

17y A mecthod for operating a barrier operator to capture visual tmages with a
camera, the barrier operator operable (0 move a barrier between open and closed positions, the
method comprising:

receiving a communication comprising an open/close commangd at the barrier operator,

1n response to receiving the communication CoOmprising an open/close command:

cticciing movement of the barrier between open and closed positions; and
automatically sending a capture mstruction from the barrier operator to a
camera, the capture wstruction activating the camera to capture at least

one visual image.

i¥y  The method of clarm 17, further comprising transmutting the at ieast ong

captured visual image from the barnier operator to a user operated peripheral device.

19y The method of claum 17, further comprising receiving information pertaining to

an event detected by a sensor.

20y The method of claim 19, turther coraprising automatically fransmitting the at
lcast one captured visual image to a user operated peripheral device in response 1o receiving
information pertaming (o the gvent that includes at least one of;

a command to open or close the barrier from a peripheral device associated with a

particular identifier;

a command to open or ¢lose the barrier during a particular window of time.

a detected attempt to forcibly open the barner;

a detected obstacie in a path of the barrier;

a detected motion within a vicinity of the barrier operator; and
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a barrier detected as being i an open posiiion tor a period of ttime excecding a muvarum

threshold.

21y The method of claim 17, wherein the capture mstruction 1s sent to the camera

through an alarm system.

22y A method for operating a barrier operator to capture visual images with a
camera, the barrier operator operabic to move a barrier between open and closed positions, the
method comprismg:

TeCeIvIng a commurnication comprising an open/close command at the barrier operator;

determuning to send an open/close command to the barrier operator;

iy response to determining to send the open/close command to the barrier operator,

automatically sending a capture mstruction from the barricr operator o a
camera, the capture mnstruction activating the camera to capture at least one

visual 1mage.

23y 'The method of claim 22, turther comprising transmitting the at least one

captured visual image from the barrier operator 1o a user operated peripheral device.

24y The method of claim 22, further comprising receiving information pertaining to

an event detected by a sensor.

25y 'The method of claim 24, further comprising automatically transmitting the at
lcast one captured visual image (o a user operated penpheral device 1n response (o receiving
information pertaming to the event that includes at least one of:
a command to open or close the barmier from a peripheral device associated with a
particular identitier;
a command to open or ¢lose the barticr during a particular window of time.

a detected attempt o forcibly open the barnier;
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a detected obstacle in a path of the barrier;
a detected motion within a vicinity of the barrier operator; and
a barrier detected as being 1 an open position {or a period of time exceeding a mininium

threshold.

20} A method for operating a barrier operator to capture visual tmages with a
camera, the barrier operator operable to move a barrier between open and closed positions and
to activate a light source associated with the barnier operator, the method comprising:

receiving a commmunication at the barnier operator;

determirung to activaie the hight source associated with the barrier operator;

i response o the determumng to activate the hight source associated with the barnier

operator, automatically sending a capture mstruction from the barrier operator
to a camera, the capture mstruction activating the camera o capture at least one

visual image.

27y The method of claim 26, wheremn the communication received at the barrier

operator 1s transmitted from an alarm system.
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