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Title: EMERGENCY NOTIFICATION SYSTEM

(57) Abstract: An emergency notification system for a building is provided.
The emergency notification system includes one or more inputs devices mount-
ed throughout the building. The one or more input devices can be configured to
receive a manual user-input. The emergency notification system can include one
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EMERGENCY NOTIFICATION SYSTEM

PRIORITY CLAIM
{0001} The present application claims the benefit of priority of United States Provisional
App. No. 62/680,108, titled “Lighting System for Detecting an Emergency Condition,”
having a filing date of June 4, 2018, which is incorporated by reference herein. The present
application also claims the benefit of priority of United States Provisional App. No.
62/702,991, titled “Lighting System for Detecting an Emergency Condition,” having a filing
date of July 25, 2018, which is incorporated by reference herein. In addition, the present
application claims the benefit of priority of United States Provisional App. No. 62/821,666,
titled “Lighting System for Detecting an Emergency Condition,” having a filing date of

March 21, 2019, which is incorporated by reference herein.

FIELD

00021 The present subject matter relates generally to emergency notification systems.

BACKGROUND
(0003 Lighting fixtures {e.g., luminaires} using LEDs or other solid-state light sources
continue to penetrate the lighting market due to the increased luminous efficacy of
commercially available LED components. LED lighting systems can include one or more
LED devices that become illuminated as a result of the movement of electrons through a
semiconductor material. LED luminaires are desirable as they offer energy savings dug to
good luminous efficacy combined with the ability to precisely control light distribution

patterns, which is of particular importance for certain lighting scenarios.

BRIEF DESCRIPTION
00041 Aspects and advantages of embodiments of the present disclosure will be set forth
in part in the following description, or may be learned from the description, or may be
learned through practice of the embodiments.
[000S] One example aspect of the present disclosure is directed to an emergency
notification system for a building. The emergency notification system can include one or
more input devices mounted throughout the building. The one or more input devices
configured to receive a manual user-input. The emergency votification system can further

include one or more cutput devices mounted throughout the building. The one or more cutput
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configured to emit light of a ditferent color to indicate a different type of emergency. The
emergency notification system can further include one or more control devices configured to
perform operations. The operations can include determining a type of emergency occurring
within the butlding based, at least in part, on the manual user-input. In response to
determining the type of emergency, the operations can further include activating an LED
artay of the plurality of LED arrays. The LED array activated can emit light of a color
indicative of the type of emergency occurring within the building.

[0006] Another example aspect of the present disclosure is directed to a method of
controtling operation of an emergency notification system for a building. The method can
include obtaining, via an input device of the emergency notification system, a manual user-
input. The method can further include determining, by one or more control devices, a type of
emergency occurring within the building based, at least in part, on the manual user-input.
Furthermore, tn response to determining the type of emergency the method can further
include activating, by one or more control devices, an LED array of a plurality of LED arrays
on one or more cutput devices of the emergency notification system. Bach of the plurality of
LED arrays can be configured to emit light of a different color to indicate a different type of
emergency occurring within the building.

[00071 These and other features, aspects and advantages of various embodiments will
become better understood with reference to the following description and appended claims.
The accompanying drawings, which are incorporated in and constitute a pait of this
specification, illustrate embodiments of the present disclosure and, together with the

description, serve to explain the related principles.

BRIEF DESCRIPTION
[0008] Detailed discussion of embodiments directed to one of ordinary skill in the art are
set forth in the specification, which makes reference to the appended figures, in which:
00097 FIG. 1 depicts a block diagram of a lighting system according to example
embodiments of the present disclosure;
[0010] FIG. 2 depicts an example lighting fixture of a lighting system according to
example embodiments of the present disclosure;
(0011 FIG. 3 depicts an example light fixture of a lighting system according to example

embodiments of the present disclosure;
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100121 FIG. 4 depicts data acquisition devices of a lighting fixture according to example
embodiments of the present disclosure;

[0013] FIG. 5 depicts a block diagram of components of a control device according to
example embodiments of the present disclosure;

(00141 FIG. 6 depicts a flow diagram of a method for detecting an emergency according
to example embodiments of the present disclosure;

[0015] FIG. 7 provides a schematic of a circuit according to example embodiments of the
present disclosure;

[0016] FIG. 8 provides a schematic of a circuit according to example embodiments of the
present disclosure;

{00171 FIG. 9 depicts an environment in which a lighting systern can be implemented
according to example embodiments of the present disclosure;

[0018] FIG. 10 depicts a block diagram of components of an emergency notification
system according to example embodiments of the present disclosure;

100191 FIG. 11 depicts a block diagram of components of an ocutput device of an
emergency nofification systen according to example embodiments of the present disclosure;
[0020] FIG. 12 depicts LED arrays of an output device of an emergency notification
system according to example embodiments of the present disclosure;

[0021] FIG. 13 depicts a block diagram of components of a control device according to
example embodiments of the present disclosure; and

[0022] FIG. 14 depicts a flow diagram of a method for controlling operation of an

emergency notification system according to example ernbodiments of the present disclosure.

DETAILED DESCRIPTION
[0023] Reference now will be made in detail to embodiments, one or more examples of
which are illustrated in the drawings. Each example is provided by way of explanation of the
embodiments, not imitation of the present disclosure. In fact, it will be apparent to those
skilled in the art that various moditications and variations can be made to the embodiments
without departing fror the scope or spirit of the present disclosure. For 1nstance, features
ttustrated or described as part of one embodiment can be used with another embodiment to
yield a still further embodiment. Thus, 1t 15 intended that aspects of the present disclosure
cover such modifications and variations.
100241 Example aspects of the present disclosure are directed to a lighting systerm for a
building or area. The lighting system can include one or more lighting fixtures. In some

53
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implementations, the one or more lighting fixtures can include one or more data acquisition
devices configured to obtain {e.g. collect) data indicative of an emergency within the building
or area. For example, the one or more data acquisition devices can include, without
Himitation, one or more microphones configured to collect audio data indicative of the
emergency occurring within the building or area. Audio data indicative of an emergency can
include, for instance, sounds associated with a gunshot, breaking glass, a fire (e g, fire
alarm), crowd notse, or any other suitable sound indicative of an emergency.

[0025] In some implementations, the lighting system can include one or more control
devices. For instance, the one or more control devices can be assoctated with the one or more
lighting fixtures. Alternatively, the one or more control devices can be remote relative to the
one or more lighting fixtures. In some implementations, the one or more control devices can
be configured to process data received from the one or more data acquisition devices. For
instance, the one or more control devices can be configured to implement one or more data
processing algorithms (e.g., video, audio, etc ) on data obtained from the one or more data
acquisition devices. In this manner, the one or more control devices can determine whether
the emergency 18 occurring within the building or area based, at least in part, on the data
obtained from the one or more data acquisition devices.

100261 In some implementations, the one or more lighting fixtures of the lighting systern
can include one or more light source. For example, the one or more lighting fixtures can
include a first light source comprising one or more light emitting diodes (LEDs) and a second
light socurce comprising one or more LEDs. In some implementations, a color and/or color
temnperature of light emutted by the first light source can be different than a color and/or color
temperature of light emitted by the second light source. For example, the color of light
emitted by the first light source can be red, whereas the color of light emitted by the second
light source can be a different color {e.g., white, green).

[0027] In some implementations, the one or more control devices can provide one or
more control signals in response to determining occurrence of an emergency within the
building. For instance, the one or more control devices provide one or more control signals to
control operation of the first light source, the second light source, or both. For example, the
first light source of one or more lighting fixtures positioned along a path that does not allow
one or more persons to safely evacuate the building can be activated to emit red light.
Conversely, the second light source of one or more lighting fixtures positioned along a path

that does allow the one or more persons to safely evacuate the building can be activated to
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emit green light. In this manner, the lighting system can assist (e.g., provide visual cues) the
one ot more persons during the emergency.

[0028] In some implementations, the one or more control devices can be configured to
determine the closest exit to each lighting fixture. For instance, the one or more countrol
devices can be configured to determine whether the closest exit to a corresponding lighting
fixture 1s a predetermined distance from the emergency. In some embodiments, the
predetermined distance is any room or area outstde of a 360 degree circle indicative of a
current location of the emergency. Tt should be appreciated that the predetermined distance
can depend on the type of emergency and/or the layout of the building or area. For example,
it the building has a basement and the emergency is currently located within the basement, a
user tocated on the ground tloor of the building may be far enough removed from the
emergency. As such, the one or more control devices can be configured to direct the user to
evacuate the building via one or more doors located on the ground floor. In some
implementations, if the one or more control devices determine the emergency ts negated (e.g.
the weapon is determined to be out of ammunition, the weapon has jammed etc.) or the
severity of the emergency has been downgraded, then the predetermined distance may be
increased to provide additional paths {e.g , exits) for the user to traverse to evacuate the
building,

00297 In some implementations, the one or more control devices can, during the
emergency, issue a command to lock or unlock one or more doors associated with building or
area. For instance, the one or more control devices can issue the command to a locking
mechantsmo associated with the one or more doors. In this manner, the one or more control
devices can unlock one or more doors associated with a path that leads persons within the
building away from the emergency.

[0030] In some implementations, the one or more control devices can be configured to
tock or unlock doors within the building in response to detection of one or more phrases {e.g.
“Lock the door”, “Unlock the door”) spoken by one or more persons within the building .
Alternatively or additionally, the one or more control devices can be configured to fock or
unlock doors within the building in response to user input received via one or more
interactive panels located throughout the building. For instance, the interactive panels can
include an output device {e.g., display) configured to display a status (e.g ., locked or
unlocked) of one or more doors within the butlding. Alternatively or additionally, the

interactive panels can include an input device (e.g., button, switch, touchscreen, keypad, etc )
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one or more persons can manipulate {e.g., pressed, touched, pulled, etc ) to lock or unlock the
door.

[0031] In some implementations, the one or more control devices can be configured to
identify a person atterapting to unlock or lock a door. For instance, the person can be required
to verify their identity via a password, retinal scan, fingerprint scan, or any other suitable
method of identifying a person. In this manner, the one or more control devices can be
configured to lock or unlock doors within the building or area only for authorized personnel.
[0032] In some implementations, the one or more control devices can be configured to
control operation of an alarm system {e.g., security system, fire alarm system, etc.} associated
with the building or area. For instance, the one or more control devices can be contigured to
control operation of the alarm system when data obtained from the one or more data
acquisttion devices of the lighting fixtures indicates occurrence of an emergency within the
building or area. In some implementations, the one or more control devices can be configured
to activate a tire alarm system associated within the building ore area when data obtained
from the data acquisition devices indicates occurrence of a fire within the building or area.
Additionally, the one or more control devices can be configured to provide a notification to
emergency personnel {e.g., fireman). The notification can indicate a location of the
emergency {e.g., fire) based, at least in part, on the data obtained from the one or more data
acquisition devices. In this manner, emergency personnel can be notified of the location of
the emergency.

[0033] In some implementations, the one or more control devices can be configured to
control operation of an emergency lighting system associated with the building or area. For
instance, the one or more control devices can be configured to control operation of the
emergency lighting system when data obtained from the one or more data acquisition devices
of the highting fixtures indicates occurrence of an emergency within the building or area. In
some implementations, the one or more control devices can be configured to activate one or
more emergency lights of the emergency lighting system when data obtained from the data
acquisition devices indicates a power outage has occurred within the building or area.

[0034] In some implementations, the emergency can be indicative of a fire withio the
building. For example, the audible sounds detected by the one or more microphones can
include an audible alarm enutted by one or more smoke detectors within the building.
Alternatively or additionally, the audible sounds detected by the one or more data acquisition
“Fire”, “Smoke”} spoken by a person within

devices can include one or more phrases {(e.g.

fan ]

the building. In some implementations, the one or more control devices can be configured to
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control operation of the light sources of the lighting fixtures based, at least in part, on the
audible sounds indicative of the fire. For instance, the one or more conirol devices can issue a
command to illuminate the second light source of lighting fixtures positioned along a path
one or more persons within the building can traverse to safely evacuate the building.
Additionally, the control devices can issue a command to illuminate the first light source of
lighting fixtures that are not positioned along the path. In this manner, the lighting system can
provide visual cues {(e.g., red light, green light) that can assist the one or more persons
attempting to evacuate the building.

(00351 In some implementations, the emergency can be associated with an active shooter
within the building. For instance, audible sounds detected by the one or more date acquisition
devices of the one or more lighting fixtures can be indicative of a firearm being discharged
(e.g., gunshot}. Alternatively or additionally, the audible sounds detected by the one or more
data acquisition devices can include one or more phrases (e.g., “Gun”, “Shooter”) spoken by
a person within the building and indicative of an active shooting. In some implementations,
the one or more control devices can control operation of the one or more light sources to
provide an indicator {e.g, flashing red, etc.) of the emergency.

[00306] In some implementations, the one or more control devices can be configured to
compare audio data obtained from the one or more data acquisition devices against audio data
stored in a database and indicative of sounds {e.g., gunshot} associated with an emergency.
For instance, the one or more control devices can compare audio data obtained from one or
more microphones of the lighting system against the audio data stored in the database and
indicative of a gunshot. Tn this manner, the one or more control devices can determine
whether the audio data obtained from the one or more microphones corresponds to a firearm
being discharged. In addition, the one or more control devices can be configured to ignore
audio data obtained from one or more microphones of the lighting system that does not
correspond to a firearm being discharged.

(00371 In some implementations, the one or more control devices can be configured to
determine a location of the emergency based, at least in part, on data obtained from the one or
more data acquisition devices associated with each of a plurality of lighting fixtures located
throughout the building or area. For example, the one or more control devices can be
configured to determine which of the plurality of lighting fixtures is closest to the emergency
based, at east in part, on audio data obtained from one or more microphones associated with
each of the lighting fixtures. In this manner, the one or more control devices can determine a

current location of the emergency.
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00381 In some implementations, the one or more control devices can be configured to
obtain data from the one or more data acquisition devices in real-time or near real-time to
track movement of the emergency within the building. For instance, the one or more control
devices can be configured to determine movement of the emergency from a first floor of the
building to a second floor of the building based, at feast in part, on a comparison of data
obtained from data acquisition devices associated with one or more lighting fixtures on the
first floor and second floor, respectively. In this manner, the one or more conirol devices can
control operation of the light sources {e. g, first light source and second light source) based on
movement of the emergency. For example, the one or more control devices can deactivate the
second light source {e.g., green light) of a lighting fixture and activate the first light source
{e.g., red light) when data obtained from the one or more data acquisition devices of the
lighting fixture indicate the emergency is moving towards the lighting fixture.

00391 o some implementations, the one or more control devices can provide one or
more notifications indicative of the emergency to emergency personnel responding to the
emergency. For instance, the one or more notifications can be provided to user devices {e.g.,
smartphone, tablet, etc ) associated with emergency personnel and can indicate a present
location of the emergency and a path emergency personnel can traverse within the building or
area to respond to the emergency. In some implernentations, the one or more control devices
can be configured to update the path emergency personnel can traverse based, at least in part,
on movement of the emergency as determined by data obtained from the one or more data
acquisition devices.

(00401 fo some implementations, the lighting system can include both master and slave
fixtures. It should be appreciated that the lighting system can include one or more master
fixtures. In some implementations, the master fixtures may be placed according to the type of
data acquisition devices located within each master fixture. In some implementations, slave
fixtures may be lighting fixtures used in previous lighting systems used within the building.
In some implementations, the slave lighting fixtures can be communicatively coupled with
the master lighting fixtures. In this manner, the master lighting fixtures can control operation
of the slave lighting fixtures during an emergency. For example, the master lighting fixtures
can issue one or more commands associated with controlling operation of one or more light
sources associated with the slave lighting fixtures.

[0041] In some implementations, each master fixture included in the lighting system may
have different data acquisition devices. For instance, a first master fixture included in the
lighting system may include one or more microphones. Conversely, a second master fixture

3
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included in the lighting system may include one or more optical sensors. Alternatively or
additionally, the slave fixtures included in the highting system may not include any data
acquisition devices. In such implementations, the master lighting fixtures can control
operation of the slave lighting fixtures based, at least in part, on data obtained from one or
more data acquistiion devices associated with the master lighting fixtures.

[0042] As used herein, a lighting system can include, but is not limited to, one or more of
a lighting circuit, light engine, one or more luminaires, one or more lighting fixtures, one or
more lighting units, a plurality of lighting devices arranged in an environment, a combination
of any of the foregoing, or other lighting system.

[0043] Example aspects of the present disclosure are directed to emergency notification
systems for a building. Emergency notification systems can include one or more input
devices configured to receive a manual user-input. In some implementations, the one or more
input devices can include any suitable type of touch-based input device {e.g, button, switch,
touchscreen). In this manner, a user can provide the manual user-input via any suitable type
of touch-based interaction with the touch-based input device. In some implementations, the
one or more input devices can include any suitable type of touch-free input device (e g,
microphone, touch-free display). In this manner, a user can provide the manual user-input via
any suitable type of touch-free interaction with the touch-free input device.

[0044] The emergency notification system can inchude one or more output devices
mounting throughout the building. Furthermore, the one or more output devices 620 can be
separate from one or more lighting fixtures located within the building and configured to
illuminate an interior of the building. As will be discussed below in more detail, the one or
more output devices can include a plurality of LED arrays, and each of the pharality of LED
arrays can be configured to emit light of a different color (e g, red, green, blue, white) to
indicate a type of emergency (e.g., fire, active shooter, medical trauma) occurring within the
building. As used herein, the term “color” can include any suitable color associated with a
point on a chromaticity diagram. In addition, the use of the term “color” can include any
suitable color temperature of light.

[0045] In some implementations, the plurality of LED arrays can include a first LED
array, a second LED array, a third LED array, and a fourth LED array. The first LED array
can be configured to emit light of a first color (e.g, red light) to indicate a first type of
emergency {e.g., fire) occurring within the building. The second LED array can be configured
to emit light of a second color {e.g., green) that is different than the first color and indicative
of a second type of emergency (e.g., medical} occurring within the building that is different

9
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than the first type. The third LED array can be configured to emit light of a third color {e.g.,
blue) that 1s different than the first color and the second color. Furthermore, the third color
can indicate a third type of emergency occurring within the butlding that is different than the
first type and the second type.

[0046] In some implementations, the emergency notification system can include one or
more control devices. The one or more control devices can be in communication with the one
or more input devices over a network. In this manner, the one or more control devices can
obtain the manual user-input provided via the one or more input devices. The one or more
control devices can be configured to determine a type of emergency occurring within the
building based, at least in part, on the manual user-input provided. As will be discussed
below in more detail, the one or more control devices can be further configured to provide
one or more control signals associated with activating one of the plurality of LED arrays on
the one or roore output devices to indicate the type of emergency occurring within the
building,

100471 As an example, the one or more control devices can be configured to provide one
or more control signals assoctated with activating the first LED array of the one or more
output devices in response to determining the type of emergency occurring within the
building corresponds to the first type (e.g, fire). In this manner, the first LED array of the one
or more output devices can emit light of the first color {e.g., red} to indicate the emergency
occurring within the building is of the first type. As another example, the one or more coutrol
devices can be configured to provide one or more control signals associated with activating
the second LED array of the one or more output devices in response to determining the type
of emergency occurring within the building corresponds to the second type (e.g., medical). In
this manner, the second LED array can emit light of the second color to indicate the
emergency occurring within the building is of the second type. As yet another example, the
one or more control devices can be configured to provide one or more control signals
associated with activating the third LED array of the one or more output devices in response
to determining the type of emergency occurring within the building corresponds to the third
type {e.g., police). In this manner, the third LED array can emit light of the third color to
indicate the emergency cccurring within the building is of the third type.

[00438] In some implementations, the one or more control devices can provide one or
more notifications indicative of the emergency occurring within the building to the one or
more display devices of the emergency notification system. In this manner, the one or more

notifications can be displayed on the display screens of the one or more or more display
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devices. In some implementations, the one or more notifications provided to the one or more
display devices can indicate a location {(e.g., floor and/or room) of the emergency occurring
within the building. Furthermore, in some implementations the one or more notifications
provided to the one or more display devices can include directions for emergency personnel
responding to the emergency. More specifically, the one or more notifications displayed on
the display screen of the one or more display devices can be a map of the building and can
indicate a path emergency personal can traverse to respond to the emergency. In this manner,
the one or more notifications displayed on the display screen of the one or more display
devices can improve response time of emergency personnel responding to the emergency. In
some implementations, the one or more control devices can be contigured to provide one or
more notifications to the one or more display devices in real-time or near real~-time. Tn this
manner, the notifications can be updated in real-time or near real-time to indicate a state (e.g ,
ongoing, all clear, etc ) of the emergency.

00491 In some implementations, the one or more control devices can be configured to
provide notifications indicative of the emergency occurring within the building to one or
more persons included in a notification tree. For example, emergency personnel (e.g., police,
fire, medical} can be included in the notification tree. Alternatively or additionally, security
personnel for the building can be included in the notification tree. It should be appreciated,
however, that any suitable person can be included in the notification tree. For example, if the
building is a multi-premises building, tenants of the multi-premises building can be included
in the notification tree.

{00507 In some implementations, the one or more control device can be configured to
provide a notification (e.g., phone call, text message, e-mail, etc ) to emergency personnel
{e.g., police dept., EMTs, fire dept.). Alternatively and/or additionally, the one or more
control devices can be configured to provide a notification to local security for the building.
For instance, the one or more control devices can be configured to email an account
associated with the local security. Alternatively and/or additionally, the control device can be
configured to call a phone number associated with the local security and provide a pre-
recorded message indicative of the ernergency. In this manner, roultiple people can receive
notifications indicative of the emergency occurring within the building.

[0051] The emergency notification system according to the present disclosure can
provide numerous technical benefits. For instance, the one or more output devices can be
used to indicate the type of emergency occurring within the building, because each of the
plurality of LED arrays onboard the one or more output devices s configured to emit light of
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a different color to indicate a different type of emergency. In this manner, one or more
persons within the building can determine the type of emergency occurring within the
building based, at least in part, on the color of light emitted from the one or more output
devices. In addition, each of the plurality of LED arrays onboard the one or more output
devices can be configured to emit light according to different blinking patterns. In this
manner, one or more persons that are colorblind and present within the building can
determine the tvpe of emergency based, at least in part, on the blinking pattern of the light
being emitted from the one or more output devices.

[0052] In some implementations, a lighting fixture for a building can include a first LED
array and a second LED array. The first LED array can be configured to emit light of a first
color. The second LED array can be configured to emit light of a second color that 1s
different than the first color. The lighting fixture can include one or more data acquisition
devices. The lighting fixture can further include ove or more control devices. The one or
more control devices can be configured to obtain data from the one or more data acquisition
devices. In addition, the one or more control devices can be configured to determine presence
of an emergency within the building based, at least in part, on the data. The one or more
control devices can be further configured to provide one or more control signals associated
with activating the first LED array or the second LED array in response to determining
presence of the emergency.

[0053] In some implementations, the one or more data acquisition devices can nclude
one or more audio input devices configured to obtain audio data. The audio data can be
indicative of audible noise associated with a firearm being discharged within the building.
[0054] In some implementations, the one or more control devices can be configured to
provide one or more control signals associated with locking or unlocking one or more doors
associated with the building in response to determining presence of the emergency within the
building. In some implementations, the one or more control devices can be configured to
provide one or more control signals associated with controlling operation of one or more
image capture devices in response to determining presence of the emergency.

[0055] In some implementations, the one or more data acquisition devices can nclude
one or more image capture devices. The one or more image capture devices can be
configured to obtain one or more images depicting at least a portion of a room or area in
which the lighting fixture is located. In some implementations, the one or more tmages can
depict presence of a gunman within the room or area of the building. In such

implementations, the one or more control signals can be associated with activating the first
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LED array of the lighting fixture to emit light of the first color to indicate presence of the
emergency within the room or area of building.

[00506] In response to determining presence of the emergency within the room or area
based, at feast 1o part, on the one or more images, the one or more control devices can be
further configured to provide one or more control signals associated with activating the first
LED array or the second LED array on at least one other lighting fixture within the building.
[0057] in some implementations, a lighting system for a building can include a plurality
of data acquisition devices. The lighting system can further include a plurality of lighting
fixtures. Each of the plurality of lighting fixtures can include a first LED array and a second
LED array. The first LED array can be configured to emit light of a first color. The second
LED array can be configured to emit light of a second color that is different than the first
color. The lighting system can further include one or more control devices. The one or more
control devices can be configured to obtain data from one or more of the plurality of data
acquisition devices. The oune or more control devices can be further configured to determine
presence of an emergency within the building based, at least in part, on the data. The one or
more control devices can be configured to provide one or more control signals associated
with activating the first LED array or the second LED array in response to determining
presence of the emergency.

[O058] In some implementations, the plurality of data acquisition devices can include at
feast one of an audio input device and an image capture device. In some irmoplementations, the
data can include audio data obtained from the audio input device. In such implementations,
the one or more control devices can be configured to determine a location of the emergency
within the building based, at feast in part, on the audio data. The one or more control devices
can he further configured to provide the one or more control signals to activate the first LED
artay or the second LED array of each of the plurality of lighting fixtures based, at least in
part, on the location of the emergency.

00591 In some implementations, the one or more control devices can be configured to
provide one or more control signals associated with locking or unlocking one or more doors
associated with the building based, at least in part, on the location of the emergency.

[0060] Referring now to FIG. 1, a block diagram of a lighting system 200 is provided
according to example embodiments of the present disclosure. The lighting system 200 can
include a plurality of lighting fixtures 210 (only one shown). It should be appreciated that the
lighting fixtures 210 can be installed within any suitable building. For instance, in some
implementations, the lighting fixtures 210 can be installed within a room or area {e.g.,
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haliway) of an office complex. As another example, the lighting fixtures 210 can be located
within a room or area of a school.

[0061] In some implementations, the lighting fixtures 210 can be selectively coupled to a
power supply 100 {e.g., mains power supply) via a switch 110, As an example, the switch
110 can be an in-wall switch configured to control operation of the lighting fixtures 210. For
instance, the switch 110 can be a single pole single throw (SPST) switch movable between a
first position and a second posttion. When a user moves the switch 110 to the first position,
the lighting fixtures 210 are not in electrical communication with the power supply 100. In
contrast, when a user moves the switch 110 to the second position, the lighting fixtures 210
are in electrical communication with the power supply 100. In this manner, the user can
selectively couple the lighting fixture 210 to the power supply 100 via the switch 110

[0062] Referring now to FIGS. 2 through 4, a block diagram of components of one of the
highting fixtures 210 15 provided according to example embodiments of the present
disclosure. As shown, each lighting fixture 210 can include one or more light sources 220
configured to illuminate a room or area in which the light fixture 210 1s located. In some
implementations, the one or more light sources 220 can include a first light source 222 and a
second light source 224, The first light source 222 can include a first array of LEDs.
Alternatively or additionally, the second light source 224 can include a second array of LEDs.
Aspects of the present disclosure can be used with other suitable light scurces without
deviating from the scope of the present disclosure.

[0063] In some implementations, a color and/or color temperature of light emitted by the
first light source 222 can be different compared to a color and/or color temperature of light
emitted by the second light source 224. For instance, the color of light emitted by the first
light source 222 can correspond to red light. Conversely, the color of light emitted by the
second light source 224 can correspond to white light. It should be appreciated, however, that
the color of light emitted by the first light source 222 and the second light source 224,
respectively, can correspond to any suttable color of light. For instance, in some
implementations, the color of light emitted by the second light source 224 can correspond to
green Hght. As will be discussed below in more detatl, the light source(s) 220 can provide
visual cues (e.g., red light, green light) during an emergency {e.g., fire, gunman, etc.) within
the building.

[0064] It should be appreciated that aspects of the present disclosure are discussed with
reference to first light source 222 and the second light source 224 having different color
and/or color temperature for purposes of iHlustration and discussion. The first light source 222
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and the second light source 224 can each include any other suitable variations without
deviating from the scope of the present disclosure. For instance, the first light source 222 and
the second light source 224 can be associated with a different brightness, different lighting
direction, ditferent layout, or other suitable characteristics. Alternatively or additionally, the
first light source 222 and the second light source 224 can be implemented on the same circuit
board or on different circuit boards.

[0065] In some implementations, the lighting fixtures 210 can include a driver circuit
230. The driver circuit 230 can be configured to receive alternating current (AC) input power
from the power supply 100 (FIG. 1) and convert the AC input power to a driver output Ip
{e.g., driver current) suitable for powering the one or more light sources 220. The driver
circeuit 230 can include various components, such as switching elements (e.g., transistors).
(Gate timing commands can be provided to the one or more switching elements to convert the
AC input power to the driver current Ip.

[0066] In some implementations, the lighting fixtures 210 can each include a current
splitter module 240 that is separate from the driver circuit 230. For instance, the current
splitter module 240 can be coupled between the driver circuit 230 and the light source(s) 220
via one or more conductors {e.g., wires). As will be discussed below in more detail, the
current splitter module 240 can be configured to split the driver current Ip between the first
light source 222 and the second light scurce 224.

00671 In some implementations, the current splitter module 240 can wnclude a current
splitter circuit 242. The current splitter circuit 242 can include one or more control devices
{e.g., a microprocessor, a microcontroller, logic device, etc.) and one or more switching
elements {e.g., transistors} in line with each of the first light source 222 and the second light
source 224. The control device(s) of the current splitter circuit 242 can control the amount of
current provided to the first light source 222 and the second light source 224 by controlling
the switching elements. For instance, the switching elements used to control the amount of
current provided to the first light source 222 and the second light source 224 can be either on
the low voltage side of both the first light source 222 and the second light source 224 or the
high voltage side of both the first light source 222 and the second light source 224,

[0068] In some implementations, the current splitter circuit 242 can be configured to
convert the driver output Ip into a first current I; for powering the first light source 222 (e g,
first LED array) and a second current I; for powering the second light source 224 (e.g.,
second LED array). In this manner, the current splitter circuit 242 can be used to adjust the
fumen output of the first light source 222 relative to the lumen output of the second light

i
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source 224, More specifically, the current splitter circuit 242 can be configured to control the
ratio of the first current 11 and the second current I,

[0069] In some implementations, the lighting system 200 can include one or more data
acquisition devices 250. As shown, in some implementations, one or more of the lighting
fixtures 210 can include the data acquisition device(s) 250. 1t should be appreciated however
that, in some implementations, the data acquisition device(s) 250 can be separate from the
lighting fixtures 210. In some implementations, the data acquisition device(s) 250 can include
one or more audio input devices 252 (e.g., microphones) configured to detect audible sounds
occurring within a room or area in which the lighting fixture 210 s located. It should be
appreciated that the audio input device(s) 252 can convert the audible sounds to electrical
signals indicative of the audible sounds. As will be discussed below 10 more detail, the
audible sounds detected by the audio input device(s} 252 can indicate occurrence of an
emergency (e.g., fire, gunman, etc.) within the room or area in which the lighting foxture 210
is located.

[0070] In some implementations, the data acquisition device(s) 250 can include one or
more image capture devices 254 {e.g., cameras) configured to capture one or more images
depicting the room or area in which the lighting fixture 210 is located. In this manner, the
image capture device(s) 254 can obtain data indicative of presence of one or more persons in
the room or area. As will be discussed below in more detail, the one or more images captured
by the image capture device(s) 254 can indicate occurrence of an emergency (e.g., fire,
gunman, etc.) with the room or area in which the lighting fixture 210 is located.

(00711 In some implementations, the data acquisition device(s) 250 can include one or
more heat sensors 246 configured to obtain data indicative of a heat source within the room
or area. For instance, in some implementations, the heat sensor{s) 256 can obtain data
indicative of a firearm (e.g., heat source) being discharged within the room or area in which
the lighting fixture 210 1s located. As such, the data indicative of a heat source can indicate
occurrence of an emergency within the room or area.

[0072] In some implementations, the date acquisition device(s} 250 can include one or
more optical sensors 258, The one or more optical sensors 258 can detect data indicative of
infrared light within the room or area in which the lighting fixture 210 is located. In some
implementations, the data indicative of infrared light can indicate occurrence of an
emergency within the room or space in which the lighting fixture 210 is located.

FO073] In some implementations, the lighting fixture 210 can include one or more control
devices 260, FIG. § illustrates one embodiment of suitable components of the contro}
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device(s) 260. As shown, the control device(s) 260 can include one or more processors 262
configured to perform a variety of computer-implemented functions (e.g., performing the
methods, steps, calculations and the like disclosed herein). As used herein, the term
“processor” refers not only to integrated circuits referred to in the art as being included in a
computer, but also refers to a controller, microcontroller, a microcomputer, a programmable
logic controller (PLC), an application specific integrated circuit (ASIC), a Field
Programmable Gate Array (FPGA), and other programmable circuits,

[0074] In some implementations, the control device(s) 260 can include a memory device
264. Examples of the memory device 264 can include computer-readable media including,
but not limited to, non-transitory computer-readable media, such as RAM, ROM, hard drives,
flash drives, or other suitable memory devices. The memory device 264 can store information
accessible by the processor(s) 262, including computer-readable instructions 266 and data
268. The computing-readable instructions 266 can be executed by the processor(s) 262. The
computer-readable tnstructions 266 can be software written in any suitable programming
fanguage or can be implemented in hardware. In some implementations, the data 268 can
include audio data indicative of one or one more sounds (e.g., car backfiring, eic.). In some
implementations, the control device{s) 260 can be contigured to compare audio data obtained
from the audio input device(s) 252 to the data 268 stored in the memory device 264 to
determine whether an emergency (e.g., active shooting) ts occurring within the building.
[0075] In some implementations, the computer-readable instructions 266 can, when
executed by the processor(s) 262, cause the processor(s) 262 to perform operations, such as
determining occurrence of an emergency with the room or space based, at least in part, on
data obtained from the data acquisition device(s) 250. Alternatively or additionally, the
computer-readable instructions 266 can, when executed by the processor(s) 262, cause the
processot(s) 262 to perform operations, such as providing one or more control signals
associated with controlling operation of the lighting fixture 210 during an emergency.

00761 In some implementations, the lighting fixture 210 can include a communication
circuit 270. In example embodiments, the communications circuit 270 can include associated
electronic circuitry that can be used to communicatively couple the control device(s) 260
with one or more remote devices {e.g., other lighting fixtures within the building, locking
mechanism, alarm system, etc ). For instance, the communication circuit 270 can allow the
control device(s) 260 to communicate directly with the one or more remote devices.
Alternatively, the communication circuit 270 can provide for communication with the one or
more remote devices over a network 280.
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[00771 In some embodiments, the lighting fixture 210 can communicate with other
flighting fixtures in a space (e.g., a room) over a network 280 (FIG. 1). The network 280 can
be any suitable type of network, such as a Power-Over-Ethernet (POE) network, a local area
network (e.g., intranet), a wide area network (e.g., internet), alow power wireless network
{e.g., Bluetooth Low Energy (BLE), Zigbee, etc ), or some combination thereof and can
include any number of wired or wireless links. In general, communication over the network
280 can be implemented via any type of wired or wireless connection, using a wide variety of
communication protocols, encodings or formats, and/or protection schemes.

(00781 HExample communication technologies used in accordance with example aspects of
the present disclosure can include, for instance, Bluetooth low energy, Bluetooth mesh
networking, near-field communication, Thread, TLS (Trausport Layer Security), Wi-Fi {e.g.,
IEEE, 80211}, Wi-Fi Direct (for peer-to-peer communication), Z-Wave, Zigbee, Halow,
cellular communication, LTE, low-power wide area networking, VSAT, Ethernet, MoCA
{Multimedia over Coax Alliance), PLC (Power-line communication), DLT (digital line
transmission), Power over Ethernet, etc. Other suitable wired and/or wireless communication
technologies can be used without deviating from the scope of the present disclosure.

[0079] In some implementations, the control device(s} 260 can provide one or more
control signals in response to determining occurrence of an emergency based, at least in part,
on data obtained from the data acquisition device(s) 250. In example embodiments, the data
obtained from the data acquisition device(s) 250 can include audio data indicative of the
presence of a fire within the building. Alternatively or additionally, the data obtained from
the data acquisition device(s) 250 can include audio data indicative of a gunman within the
building,

00801 In some implementations, the control device(s) 260 can provide one or more
control signals associated with controlling operation of one or more lighting fixtures 210
during the emergency. For instance, the one or more control signals provided by the control
device(s) 260 of the light fixture 210 can be associated with controlling operation of the first
light source 222 and/or second light source 224 associated with each lighting fixture 210 in
the lighting system 200. More specifically, the one or more control signals can be associated
with illuminating the first light source of one or more lighting fixtures 210, the second light
source of one or more lighting fixtures 210, or both. In this manner, one or more persons
jocated within the building can be notified of the emergency.

[00811] In some implementations, the control device(s) 260 can issue a control signal 300
to the driver circuit 230 during the emergency to adjust the lumen output of the first light

18



WO 2019/236553 PCT/US2019/035355

source 222 (FIG. 3) so that the first light source 222 emits pulses of light at a predetermined
frequency during the emergency. Alternatively or additionally, the control device(s) 260 can
issue a control signal to the driver circuit 230 to adjust the lumen output of the second light
source 224 so that the second hight source 224 emits pulses of light (e.g., green light) ata
predetermined frequency during the emergency. In this manner, the lighting system 200 can
provide visual cues (e.g., flashing red light, flashing green light} to one or more persons
present in the building during the emergency. As will be discussed below in more detail, the
visual cues provided by the first light source 222 and/or the second light source 224 can, in
exampie embodiments, be used to indicate a path the one or more persons can traverse to
evacuate the building.

[0082] In some implementations, when the control signal 300 the control device(s) 260
provide the driver circuit 230 is adjusted, for instance, from 0V to 10V, the current splitter
module 240 can adjust the ratio of the first current I provided to the first light source 22
relative to the second current I, provided to the second light source 224. As a result, the
amount of light emitted by the first light source 222 at a first color temperature can be
adjusted relative to the amount of light emitied by the second light source 224 at a second
color temperature, resulting in a different overall color temperature of the light output of the
lighting fixture 210.

[0083] It should be appreciated, however, that the control device(s) 260 can be in direct
communication with the current splitter module 240, In this manner, the control device(s) 260
can provide the control signal 300 directly to the current splitter module 240, In example
embodiments, the current sphitter module 240 can, based on the control signal 300, adjust the
fumen output of the first light source 222 relative to the second light source 224,

100841 In some implementations, the one or more control signals provided by the control
device(s) 260 of the light fixture 210 can be associated with controlling operation of the
audio input device(s) 252. More specifically, the one or more control signals can be
associated with activating {e.g., turning on} the audio input device(s) 252 immediately afier
detection of an emergency. For instance, in response to detecting an emergency, the control
device(s) 260 can activate the audio input device(s) 252 to collect audio data indicative of the
emergency. In some implementations, the audio data can be streamed by one or more users at
a remote location {(e.g., not within the building or area). Alternatively or additionally, the
audio data can be stored on one or more memory devices onboard the lighting fixture 210, In
some implementations, an amount of time the audio input device(s) 252 collect audio data
can vary depending on the type {(e.g., active shooting, fire, medical, etc.} of emergency. For
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instance, the control device(s) 260 can be configured to activate the audio input device(s) 252
for a first amount of time during an active shooting. Conversely, the control device(s) 260
can be configured to activate the audio input device(s) 252 for a second amount of time
during a fire. It should be appreciated that the first amount of time can be different relative to
the second amount of time. For instance, the first amount of time can be longer relative to the
second amount of time. In this manner, the amount of audio data collected during an active
shooting can be greater compared to an amount of audio data collected during a fire.

[0085] In some implementations, the one or more control signals provided by the control
device(s) 260 of the light fixture 210 can be associated with controlling operation of the
image capture device(s} 254. More specifically, the one or more control signals can be
associated with activating the image capture device(s) 254 immediately after detection of an
emergency. For instance, in response to detecting an emergency, the control device(s) 260
can activate the image capture device(s) 254 to collect data indicative of the emergency. In
some implementations, the data obtained via the image capture device(s) 254 can be streamed
by one or more users at a remote location (e.g., not within the building or area). Alternatively
or additionally, the data can be stored on one or more memory devices onboard the lighting
fixture 210. In some implementations, an amount of fime the image capture device(s} 254
coliects data indicative of the emergency can vary depending on the type {e.g, active
shooting, fire, medical, etc.} of emergency. For instance, the control device(s) 260 can be
configured to activate the irage capture device(s) 254 for a first arnount of time during an
active shooting. Conversely, the control device(s} 260 can be configured to activate the image
capture device(s) 254 for a second amount of ime during a fire. It should be appreciated that
the first amount of fime can be different relative to the second amount of time. For instance,
the first amount of time can be longer relative to the second amount of time. In this manner,
the amount of audio data collected during an active shooting can be greater compared to an
amount of audio data collected during a fire.

[0086] In some implementations, the control device(s) 260 can control operation of a
focking mechanism 290 (FIG. 1) associated with one or more doors within the building.
Examples of the locking mechanisro 290 can include, without limitation, a deadbolt lock. In
some implementations, the control device(s} 260 can be configured to lock one or more doors
within the building to restrict movement of an active gunman. Altervatively or additionally,
the control device(s) 260 can unlock doors associated with a path one or more users within

the building can traverse to safely evacuate the butlding.
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00871 In some implementations, the one or more control signals provided by the control
device(s) 260 of the hight fixture 210 can be associated with controlling operation of one or
more security cameras 292 (FIG. 1) within the building. The security camera(s) 292 can
include any camera (e.g., a video camera, a digital camera) that is separate from the lighting
fixtures 210 and communicatively coupled to the control device(s) 260 via the network 280.
More specifically, the one or more control signals can be associated with activating the
security camera{s) 292 to obtain video data of an emergency occurring within the building.
For instance, in response to detecting an emergency, the control device(s) 260 can activate
the security camera(s) 292 to obtain video data indicative of the emergency occurring within
the building. In some implementations, the video data obtained via the security camera{s) 292
can be streamed by one or more users at a remote location {(e.g., not within the building or
area). Alternatively or additionally, the video data can be stored on one or more memory
devices onboard one or more of the lighting fixtures 210. In sore implementations, an
amount of time the security camera(s) 292 are activated to obtain data indicative of the
emergency occurring within the building can vary depending on the type {(e.g., active
shooting, fire, medical, etc } of emergency. For instance, the control device(s) 260 can be
configured to activate the security camera(s) 292 for a first amount of time during an active
shooting. Conversely, the control device(s) 260 can be configured to activate the security
camera{s} 292 for a second amount of time during a fire. It should be appreciated that the first
amount of time can be different relative to the second amount of time. For instance, the first
amount of time can be longer relative to the second amount of time. In this manner, the
amount of video data collected during an active shooting can be greater compared to an
amount of video data collected during a fire.

[0088] In example embodiments, the control device(s) 260 can control operation of the
image capture device(s) 254 and/or the security camera(s) 292 based, at least in part, on input
received from one or more users within the building. For instance, in some implementations,
a user can provide the tnput via an input device of an interactive panel associated with at least
one of the lighting fixtures 210. In addition, the control device{s} 260 can be configured to
verify an identify of the user providing the tnput prior to controlling operation of the image
capture device{s) 254 and/or security camera(s) 292. For instance, identity of the user can be
verified via a password, retinal scan, PIN, fingerprint scan, or any other suitable method.
0089 Referring now to FIG. 6, a flow diagram of a method 400 for determining
presence of an emergency within an environment (e.g., building) 1s provided according to
example embodiments of the present disclosure. In general, the method 400 will be discussed
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herein with reference to the lighting system 200 described above with reference to FIGS. 1
through S. Furthermore, although FIG. 6 depicts steps performed in a particular order for
purposes of illustration and discussion, the method discussed herein is not limited to any
particular order or arrangement. One skilled in the art, using the disclosure provided herein,
will appreciate that various steps of the method disclosed herein can be omitted, rearranged,
combined, and/or adapted in various ways without deviating from the scope of the present
disclosure.

00907 At (402), the method 400 includes obtaining data indicative of an emergency.
More specifically, the data can be obtained from one or more data acquisition devices
associated with the lighting fixtures installed in a room or area (e.g., haliway) of a building,
such as a school or office complex. In some implementations, the data can be associated with
audible sounds, infrared light or heat detected by the one or more data acquisition devices.
For instance, one or more control devices can obtain data from one or more microphones of a
fighting fixture disposed within an interior of the building. Alternatively or additionally, the
one or more control devices can obtain data from a secondary sensor of the lighting fixture.
For instance, the secondary sensor can include an image capture device of the lighting fixture.
Alternatively or additionally, the secondary sensor can include any of the other data
acquisition devices discussed above with reference to FIG. 4.

0091 At {404), the method 400 includes determining occurrence of the emergency (e.g.,
active shooting) based, at least in part, on the data obtained at (402). In some
implementations, one or more conirol devices of the lighting system can implement any
suitable processing algorithm on the data obtained at (402). For instance, in this manner, the
one or more control devices can determine whether the data obtained at (402} indicates the
presence of an emergency. As one example, the emergency can include presence of a fire
within the building. Alternatively or additionally, the emergency can include presence of a
gunman within the building. It should be appreciated, however, that the audio data can
indicate any suitable type of emergency.

00921 In some implementations, the one or more control devices can process data
obtained from one or more data acquisition devices at (402) to determine whether the data
indicates presence of an emergency. For instance, the one or more control devices can be
configured to compare oue or more parameters (e.g., decibel level) of audio data obtained at
{402). In some implementations, the one or more control devices can determine oceurrence of
an emergency when a decibel level of audible sounds associated with the audio data obtained
at (402) exceeds {e.g., is greater than} one or more thresholds. For instance, audible sounds
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greater than the one or more thresholds can indicate discharge of a firearm. Alternatively or
additionally, audible sounds greater than the one or more thresholds can indicate an audible
noise being emitted from a fire alarm system associated with the building or area. It should be
appreciated that the one or more thresholds can be associated with any suitable type of
emergency.

100931 In some implementations, the one or more control devices can be configured to
compare audible sounds obtained at (402) against data indicative of audible sounds that are at
least similar in some aspects (e.g., same decibel level} to sounds indicative of an emergency.
For instance, the data indicative of audible sounds can, without limitation, include sounds
indicative of a car backfiring, a firework exploding, or any other suitable sound that socunds
the same or similar to a gunshot. In this manner, the one or more control devices can
determine whether audio data obtained at (402) 1s indicative of a false positive.

00941 It should be appreciated that the data indicative of audible sounds that the audio
data obtained at (402} is compared against can be stored at any suitable location. For
instance, in some implementations, the data indicative of the audible sounds can be stored on
one or more memory devices assoctated with the lighting fixture. Alternatively or
additionally, the data indicative of the audible sounds can be stored on one or more
computing devices (e.g, server, cloud computing device, etc.) that are remote relative to the
lighting fixtures. For instance, the one or more computing devices can be associated with a
server that is remote relative to the building or area in which the lighting fixtures are located.
[0095] At {(406), the method 400 includes providing one or more control signals based on
the emergency. In some implementations, the one or roore control signals can be associated
with controlling a locking mechanism of one or more doors within the building. More
specifically, the one or more control signals can be associated with locking or unlocking one
or more doors based, at least in part, on the emergency. Alternatively or additionally, the one
or more control signals can be associated with controlling operation of hight sources onboard
one or mote lighting fixtures of the lighting system. For example, the second light source of
one or more lighting fixtures positioned along a path the one or more users can traverse to
evacuate the building can emit green light. Additionally, the first hight source of one or more
lighting fixtures that are not positioned along the path can emit red light. In this manner, the
lighting system can provide visual cues {e.g., red light, green light) that can assist the one or
more persons in evacuating the building or area during the emergency.

[0096] In some implementations, the one or more control signals provided at (406) can be
associated with providing a notification {e.g., email, text message, phone call, etc.} indicative
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of the emergency to emergency personnel, first responders, building staff, people within the
building or anyone else to whom the knowledge of the emergency could be valuable. In some
implementations, the notification can indicate the type {e.g., fire, active shooter, medical) of
the emergency or any other suitable parameter associated with the emergency. In some
embodiments, the one or more control devices can be configured to provide the notification
to one or more users included in a notification tree associated with the butlding or area.
[0097] In some implementations, the notification can include data indicative of a virtual
map of the butlding or area. For instance, the virtual map can indicate a layout {e.g,,
floorplan) of at least a portion of the building or area. In some implementations, the virtual
map can indicate a current focation of the emergency based, at least in part, on date obtained
from the one or more data acquisition devices associated with the lighting fixtures of the
lighting system. The virtual map can be updated in real-time or near real-time based, at least
in part, on the data obtained from the one or more data acquisition devices to indicative
movement {e.g., a change in location) of the emergency. In this manner, the emergency
personnel responding to emergency can be notified of a change in the location of the
emergency. Alternatively or additionally, the virtual map can recommend a path for
emergency personnel to traverse to respond to the emergency. In this manner, the notification
can aide emergency personnel in responding to the emergency.

[0098] Referring briefly now to FIGS. 7 and 8, the switch 110 of the lighting system 200
(FIG. 1) can include a contact 112 movable between a first position 114 (FIG. 8)and a
second position 116 (FIG. 9). When the contact 112 is in the first position 114, the data
acquisition device(s) 250 can receive electrical power from the power supply 100. However,
the light source(s) 220 cannot receive electrical power from the power supply 100 when the
contact 112 is in the first position. Conversely, when the contact 112 1s in the second position
116, both the light source(s} 220 and the data acquisition device(s) 250 can receive electrical
power form the power supply 100, In this manner, the data acquisition device(s) 250 can
recetve a continuous supply of electrical power from the power supply 100 regardless of the
position (e.g., first position 114, second position 116} of the contact 112,

00991 Referring now to FIG. 9, a plan view of an exarple building 500 is provided
according to example embodiments of the present disclosure. The building 500 defines a
lateral direction L and a transverse direction T. As shown, the building 500 extends along the
fateral direction L between a front portion 502 and a rear portion 504, Additionally, the
building 500 extends along the transverse direction T between a first side 506 and a second
side 508. The building 500 includes a first entrance 510 and a second entrance 512. It should
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be appreciated, however, that the building 500 can include more or fewer entrances. As
shown, the first entrance S10 is positioned at the front portion 502 of the building S00,
whereas the second entrance 512 is positioned at the rear portion 504 of the building 500 |t
should be appreciated that the interior of the building 500 can be accessed via the first
entrance 510 and the second entrance 512.

[00100]  In some implementations, the interior of the building 500 includes a plurality of
rooms 520, 522, 524, 526, 528. It should be appreciated that each room of the plurality of
rooms 320, 522, 524, 526, 528 is accessible via a door 530 that is movable between a first
position and a second position. When the door 530 is in the first position, one or more
persons can enter or exit the rooms 520, 522, 524, 526, 528. When the door 530 is in the
second position, one or more persons cannot enter or exit the rooms 520, 522, 524, 526, 528.
In some implementations, the door 530 can include the locking mechanism 290 (FIG. 1). In
this roanner, the locking mechanism 290 can be configured to secure the door 530 in the
second position.

[00101]  In some implementations, the interior of the building 500 includes a first hallway
540, a second hallway 542, and a third hallway 544 that joins the first hallway 540 with the
second hallway 542. As shown, lighting fixtures 210 of the lighting system 200 discussed
above with reference to FIG. 1 can be instalied 10 the interior of the building 500 More
specifically, at least one of the lighting fixtures 210 can be installed in each of the plurality of
rooms S20, 522, 524, 526, 528 Additionally, lighting fixtures 210 can be installed in the
hallways 540, 542, 544 In this manner, lighting fixtures 210 can be positioned throughout the
interior of the building 500.

(001021 In some implementations, the lighting system 200 can be used to detect presence
of an emergency within the interior of the building 500. More specifically, the audio input
device(s) 252 (FIG. 4) onboard at least ong of the Lighting fixtures 210 can detect audible
sounds indicative of an emergency. As discussed above, the control device(s) 260 (FIG. 2)
can process data indicative of the audible sounds detected by the audio tnput device(s) 252, In
this manner, the control device(s) 260 can determine whether the audible sounds detected by
the audio input device(s) 252 are, 1n fact, indicative of an emergency, such as a fire or
gunman. If the control device(s) 260 determine the audible sounds indicate the presence of an
emergency within the interior of the building 500, the control device(s 260 can, as discussed
above, provide one or more control signals to assist one or more persons present within the
interior of the building 500, For instance, the control device(s) 260 can provide one or more
control signals associated with controlling operation of the first light source 222 (FIG. 3) and
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the second light source 224 (FIG. 3) onboard each of the lighting fixtures 210. More
specifically, the control device(s) 260 can issue a command to itlluminate the second light
source 224 onboard each of the lighting fixtures 210 that are positioned along a path the one
or more persons can traverse to evacuate the building 500, Additionally, the control device(s)
260 can 1ssue a command to illuminate the first ight source 222 onboard each of the lighting
fixtures 210 that are not positioned along the path. In this manner, the lighting system 200
can provide visual cues (e.g., red light, green light) to assist the one or more persons
evacuating the building 500 during the emergency.
[001031 It should be appreciated that the building 500 can be used for any intended
purpose. For instance, the building 500 can be a school {e.g., elementary, middie, high
school, college). Alternatively, the building 500 can be an office complex. It should also be
appreciated that the floor plan depicted in FIG. 9 is only intended to be an example of a
building. As such, modifications to the floor plan are within the scope of the present
disclosure.
[00104] Referring now to FIG. 10, a block diagram of components of an emergency
notification system 600 for a building, such as the building depicted in FIG. 9, is provided
according to example embodiments of the present disclosure. As shown, the emergency
notification system 600 can include one or more input devices 610. It should be appreciated
that the one or more input devices 610 can be mounted throughout the building. For example,
the one or more wnput devices 610 can be provided within a room of the building.
Alternatively or additionally, the one or more input devices 610 can be provided within a
common area {e.g., hallway) of the building. As will be discussed below in more detail, that
the one or more input devices 610 can be configured to receive a manual user-input indicative
of an emergency occurring within the building.
[00105]  In some implementations, the manual user-input can include any suitable type of
touch-based interaction between a user and the one or more input devices 610. It should be
understood that touch-based interactions require the user to contact {e.g., touch) the one or
more input devices 610 to provide the manual user-input. In some implementations, the
manual user-input can include any suitable type of touchless interaction {¢.g., voice, hand-
gesture, etc.) between a user and the one or more input devices 610, It should be understood
that touchless interactions do not require the user to contact (e.g., touch) the one or more
input devices 610 to provide the manual user-input. In some implementations, energy
associated with each touch-based interaction can be used to power the corresponding input
device 610.
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(001061 As shown, the emergency notification system 600 can include one or more output
devices 620. The one or more output devices 620 can be mounted throughout the building.
For example, one or more output devices 620 can be provided within each room of the
building. Alternatively and/or additionally, one or more output devices 620 can be provided
within a common area {¢.g., hallway) of the building. It should be appreciated that the one or
more output devices 620 can be separate from one or more lighting fixtures located within the
building and configured to illuminate an intertor of the building. As will be discussed below
in more detail, the one or more output devices 620 can include a plurality of LED arrays, and
each of the plurality of LED arrays can be configured to emit light of a ditferent color {e.g.,
red, green, blue, white) to provide visual cues indicative of a type of emergency (e.g., fire,
active shooter, medical trauma) occurring within the building,

[00107] In some implementations, the emergency notification system 600 can include one
or more control devices 630 It should be appreciated that the one or more control devices
630 can be located at any suitable location within the building. For instance, the one or more
control devices 630 can be located in a maintenance room of the building. Alternatively
and/or additionally, the one or more control devices 630 can be located within a ceiling of the
maintenance room. It should be appreciated that the emergency notification system 600 can
include any suitable number of control devices 630, For instance, in some implementations,
each floor of a multi-story building in which the emergency notification system is installed
can be equipped with one or more control devices 630, In some implementations, the one or
more control device 630 can be located on one of the output devices 620 of the emergency
notification system 600. In this manner, the control device 630 can process the data without
requiring an internet connection,

[00108]  In some implementations, the one or more control devices 630 can receive
alternating current (AC) power from a mains power supply for the building. Additionally
and/or alternatively, the one or more control devices 630 can receive direct current (DC)
power from a battery device. In example embodiments, the battery device can be used to
power the one or more control devices 630 when the mains power supply is inoperable due
to, for instance, a power outage. In this manuer, the one or more control devices 630 can
operate during the power outage.

(001091 In exarple embodiments, the one or more control devices 630 can provide
electrical power to the one or more input devices 610. For example, the one or more control
devices 630 can provide DC power to the one or more output devices 620. Alternatively
and/or additionally, the one or more control devices 630 can provide electrical power to the
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one or more output devices 620. For instance, the one or more control devices 630 can
provide DC power to the one or more output devices 020 at any suitable voltage. It should be
appreciated that the one or more control devices 630 can provide DC power to the one or
more tnput device 610, the one or more output devices 620, or both at any suitable voltage.
For instance, the control device 630 can provide 48 VD to the one or more input devices
610, the one or more output devices 620, or both.

[00110]  In some implementations, the one or more control devices 630 can be in
communication with the one or more input devices 610, the one or more output devices 620,
or both over a network. In this manner, the one or more control devices 630 can receive data
from the one or more input devices 610 via the network. More specifically, the data can be
indicative of the manual user-input received at the one or more input devices 610.
Additionally, the data can include a unique identifier associated with the input device 610
receiving the manual user-input. As will be discussed below in more detail, the control device
630 can be configured to determine a location of the emergency based, at least in part, on the
unique identifier associated with the input device 610 receiving the manual user-input.
[00111] Examples of the network can include, without limitation, a Power-Over-Ethernet
(POE) network, a local area network (e g, intranet), a wide area network {e.g., internet), a
low power wireless network (e .g., Bluetooth Low Energy (BLE), Zigbee, etc ), or some
combination thereof and can include any number of wired or wireless links. In general,
communication over the network can be implemented via any type of wired or wireless
connection, using a wide variety of communication protocols, encodings or formats, and/or
protection schemes.

[001121  Example communication technologies used 1n accordance with example aspects of
the present disclosure can include, for instance, Bluetooth low energy, Bluetooth mesh
networking, near-field communication, Thread, TLS (Transport Layer Security), Wi-Fi {e.g.,
IEEE, 802 11), Wi-Fi Direct {for peer-to-peer communication}, Z-Wave, Zigbee, Halow,
cellular communication, LTE, low-power wide area networking, VSAT, Ethernet, MoCA
{Multimedia over Coax Alliance), PLC (Power-line communication), DLT (digital line
transmission), Power over Ethernet, etc. Other suitable wired and/or wireless communication
technologies can be used without deviating from the scope of the present disclosure.

[001131  In exarple embodiments, the one or more control devices 630 canbe in
communication with an existing building automation system for the building. It should be
appreciated that the one or more control devices 630 can be in communication with the

building automation system using any suitable communication protocol. For instance, in

28



WO 2019/236553 PCT/US2019/035355

some implementations, the one or more control devices 630 can communicate with the
building autornation system via the BACnet protocol. Alternatively and/or additionally, the
one or more control devices 630 can be in communication with an exterior lighting system
for the building. In this manner, the one or more control device 630 can provide notifications
indicative of the emergency occurring within the building to the building automating system
and/or the exterior lighting system.

[00114] In some implementations, the one or more control devices 630 can be configured
to provide notifications indicative of the emergency occurring within the building to one or
more persons included in a notification tree. For example, emergency personnel {(e.g., police,
fire, medical)} can be included in the notification tree. Alternatively or additionally, security
personnel for the building can be included 1o the notification tree. It should be appreciated,
however, that any suitable person can be included 1n the notification tree. For example, if the
building 1s a multi-premises building, tenants of the multi-premises building can be included
in the notification tree.

[00115]  In some implementations, the one or more control device 630 can be configured to
provide a notification {e.g., phone call, text message, e-mail, etc.) to emergency personnel
(e.g., police dept., EMTs, fire dept.}. Alternatively and/or additionally, the one or more
control devices 630 can be contigured to provide a notification to local security for the
building. For instance, the one or more control devices 630 can be configured to ematl an
account associated with the local security. Alternatively and/or additionally, the control
device 630 can be configured to call a phone number associated with the local security and
provide a pre-recorded message indicative of the emergency. In this manner, multiple people
can receive notifications indicative of the emergency occurring within the building.

[00116]  In some implementations, the emergency notification system 600 can include one
or more display devices 640 having display screen. It should be appreciated that the one or
more display devices 640 can include any suitable type of display screen. For instance, in
some implementations the one or more display devices 640 can include a liquid crystal diode
{(LCD) display. In example embodiments, the one or more display devices 640 can be located
within a common area of the building. For instance, the one or more display devices 640 can
be located near an elevator bay and/or stairwell of the building. It should be appreciated,
however, that the one or more display devices 640 can be located at any suitable location
within the building.

(001171 In some implementations, the one or more control devices 630 can provide one or
more notifications indicative of the emergency occurring within the building to the one or
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more display devices 640. In this manner, the one or more notifications can be displayed on
the display screens of the one or more or more display devices 640, In some implementations,
the one or more notifications provided to the one or more display devices 640 can indicate a
location (e.g., floor and/or room) of the emergency occurring within the building.
Furthermore, tn some implementations the one or more notitications provided to the one or
more display devices 640 can include directions for emergency personnel responding to the
emergency. More specifically, the one or more notifications displayed on the display screen
of the one or more display devices 640 can be a map of the building and can indicate a path
emergency personal can traverse to respond to the emergency. In this manner, the one or
more notifications displayed on the display screen of the one or more display devices 640 can
improve response time of emergency persounnel responding to the emergency. In some
implementations, the one or more control devices 630 can be configured to provide one or
more notifications to the one or more display devices 640 in real-time or near real-time. In
this manner, the notifications can be updated in real-time or near real-time to indicate a state
{e.g., ongoing, all clear, etc ) of the emergency.

[00118] Referring now to FIG. 11, the one or more output devices 620 can include a
housing 710 configured to accommodate one or more components thereof. It should be
appreciated that the housing 710 can be formed from of any suitable material. For instance, in
some implementations the housing 710 can be formed from a plastic material (e.g.,
polyurethane). In example embodiments, the one or more output devices 620 can include one
or more audio ocutput devices {e.g., speakers) 720 configured to emit audible sounds
indicative of the emergency occurring within the building. It should be appreciated that the
audible sounds can be emitted at a frequency that does not interfere with audible sounds
emitted by existing alarm systems (e.g., fire alarm system, security system, etc.). In example
embodiments, the audible sounds can include a pre-recorded voice message indicative of the
type of emergency occurring within the building. Furthermore, in some implementations, the
pre~-recorded voice message can include instructions based, at feast in part, on the type of
emergency. For example, the pre-recorded voice message can instruct persons to lockdown
the building when the emergency involves an active shooter.

[00119] In some implementations, the one or more output devices 620 can include a
communication circuit 730. The communications circuit 730 can include associated
electronic circuitry that can be used to communicatively couple the one or more cutput

devices 620 with the one or more input devices 610, the one or more control devices 630, or
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both. Alternatively or additionally, the communication circuit 730 can be configured to allow
the one or more output devices 620 to communication with one another over the network.
(001201 In some implementations, the one or more output devices 620 can include a driver
circuit 740 configured to receive an input power (e.g., AC input power or DC input power)
from the one or more control devices 630 (FIG. 11) and convert the tnput power to a driver
output (e.g., driver current) suitable for powering the plurality of LED arrays 750 of the one
or more output devices 620, The driver circuit 740 can include vartous components, such as
switching elements (e.g , transistors). Gate timing commands can be provided to the one or
more switching elements to convert the input power to the driver cutput. In this manner, the
driver circuit 740 can provide the driver output to the plurality of LED arrays 750.

(001211  In some implementations, the one or more output devices 620 can include one or
more control devices 760. The one or more control devices 760 can be configured to provide
one or more control signals to the driver circuit 740 to adjust operation of the plurality of
LED arrays 750, As will be discussed below 1n more detail, operation of the plurality of LED
arrays 750 can be controlied to provide visual cues indicative of the type of emergency
occurring within the building.

[00122] Referring now to FIG. 12, the plurality of LED arrays 750 can include a first LED
array 752, a second LED array 754, a third LED array 756, and a fourth LED array 758 It
should be appreciated, however, that the one or more cutput devices 020 can include more or
fewer LED arrays. As will be discussed below, the first LED array 752, second LED array
754, and third LED array 756 can each be configured to emit light of a different color {e g,
red, green, blue) to indicate a different type of emergency occurring within the building.
(001231 The first LED array 752 can be configured to emit light of a first color (e.g., red
light) to indicate a first type of emergency (e.g., fire) occurring within the building. In
addition, the second LED array 754 can be configured to emit light of a second color {e.g.,
green) that is different than the first color. The second color can be indicative of a second
type of emergency {e.g., medical} occurring within the building that is different than the first
type. The third LED array 756 can be configured to emit light of a third color (e g., blue) that
is different than the first color and the second color. Furthermore, the third color can indicate
a third type of emergency occurring within the building that is different than the first type and
the second type. In some implementations, the fourth LED array 758 can be configured to
color, and the third color. Furthermore, the fourth color can indicate a maintenance action
needs to be performed on the emergency notification system 600 (FIG. 10}
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(001241  In some implementations, the one or more control devices 030 (FIG. 10} of the
emergency notification system 600 can determine a type of emergency (e.g., fire, medical,
police) occurring within the building based, at feast in part, on manual user-input received via
the one or roore input devices 610, As will be discussed below in more detail, the one or more
control devices 630 can provide one or more control signals associated with activating one of
the plurality of LED arrays 750 based on the type of emergency occurring within the
building. In this manner, the activated LED array of the one or more output devices 620 can
indicate the type of emergency occurring within the building.

[001251  For example, the one or more control devices 630 can be configured to provide
one or more control signals assoctated with activating the first LED array 752 of the one or
more output devices 620 (FIG. 10} in response to determining the type of emergency
occurring within the building corresponds to the first type (e.g., fire}. In this manner, the first
LED array 752 of the one or more output devices 620 can emit light of the first color {(e.g,,
red) to indicate the emergency occurring within the building is of the first type. As another
example, the one or more control devices 630 can be configured to provide one or more
control signals associated with activating the second LED array 754 of the one or more
output devices 620 in response to determining the type of emergency occurring within the
building corresponds to the second type (e.g., medical) Iu this manuer, the second LED array
754 can emit light of the second color to indicate the emergency occurring within the
building is of the second type. As yet another example, the one or more control devices 630
can be configured to provide one or more control signals associated with activating the third
LED array 756 of the one or more output devices 620 in response to determining the type of
emergency occurring within the building corresponds to the third type (e.g., police). In this
manner, the third LED array 756 can emit light of the third color to indicate the emergency
occurring within the building is of the third type.

[00126]  In some implementations, the one or more input devices 610 can include a
plurality of indicators to indicate which of the plurality of LED arrays 750 1s activated. It
should be appreciated that the plurality of indicators can include any suitable type of audible
indicator or visual indicator. For instance, the one or more input devices 610 can include a
first indicator light, a second indicator light, and a third indicator light. It should be
appreciated, however, that the one or more input devices 610 can include more or fewer
indicator lights.

(001271  In some implementations, the first indicator light can be configured to emit hight
of a first color (e.g, red) to indicate the first LED array 752 of the one or more output devices
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620 is activated. The second LED indicator light can be configured to emit light of a second
color {e.g., green) that 13 different than the first color to indicate the second LED array 754 of
the one or more output devices 620 is activated. The third indicator light can be configured to
emit light of a third color (e.g, blue) that is different than the first color and the second color
to indicate the third LED array 756 of the one or more cutput devices 620 is activated.
[00128]  In some implementations, each of the LED arrays 750 can emit light at different
frequencies. For instance, the one or more control devices 630 can provide one or more
control signals associated with activating the first LED array 752 to emit light at a first
frequency such that the light emitted from the first LED array 752 blinks according to a first
predefined pattern or rate. In addition, the one or more control devices 630 can provide one or
more control signals associated with activating the second LED array 754 to emit light at a
second frequency that is different than the first frequency such that the light emitted from the
second LED array 754 blinks according to a second predetined pattern or rate that 1s different
than the first pattern or rate. Furthermore, the one or more control devices 630 can be
configured to provide one or more control signals associated with activating the third LED
artay 756 to emit light at a third frequency that is different than the first frequency and the
second frequency such that the light emitted from the third LED array 756 blinks according
to a third predefined pattern or rate that is different than the first pattern or rate and the
second pattern or rate. In this manner, one or more persons that are color-blind and within the
building can deterruine the type of emergency occurring within the building based, at least in
part, on the blinking pattern of the activated LED array.

(001291 In some implementations, the one or more control devices 630 can provide one or
more control signals associated with activating the fourth LED array 758 of the one or more
output devices 620 to indicate a maintenance action needs to be performed on the emergency
notification system 600. For instance, the one or more control devices 630 can activate the
fourth LED array 758 on one of the output devices 620 in response to determining one of the
LED arrays 750 on the output devices 620 needs to be replaced. It should be appreciated,
however, that the one or more control devices 630 can be configured to activate the fourth
LED array 758 on one of the output devices 620 to indicate any suitable maintenance action
that needs to be performed on the output devices 620.

(001301 FIG. 13 dllustrates one embodiment of suitable components of the control device
630, 760. As shown, the control device 630, 760 can include at least one processor 632
configured to perform a variety of computer-implemented functions (e.g., performing the
methods, steps, calculations and the like disclosed herein). As used herein, the term
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“processor’” refers not only to integrated circuits referred to in the art as being included in a
computer, but also refers to a controller, microcontroller, a microcomputer, a programmable
logic controller (PLC), an application specific integrated circuit {ASIC), a Field
Programmable Gate Array (FPGA), and other programmable circuits.

(001311 In addition, the control device 630, 760 can include a memory device 634,
Examples of the memory device 634 can include computer-readable media including, but not
limited to, non-transitory computer-readable media, such as RAM, ROM, hard drives, flash
drives, or other suitable memory devices. The memory device 634 can store information
accessible by the processor(s) 632, including computer-readable instructions 636 that can be
executed by the processor(s) 632. The computer-readable instructions 636 can be any set of
instructions that, when executed by the processor(s), cause the processor(s) 632 to perform
operations. The computer-readable instructions 636 can be software written in any suitable
programming language or can be implemented in hardware. Tn some example embodiments,
the computer-readable instructions 636 can be executed by the control device 630, 760 to
perform operations, such as providing one or more control signals to control operation of the
display device 640 (FIG. 11). Alternatively and/or additionally, the computer-readable
instructions 636 can be executed by the control device 630 to provide notifications to a
building automation systern for the building and/or exterior lighting system for the building,
(001321 The memory device 634 can further store data 638 that can be accessed by the
control device 630. In example ernbodiments, the data 638 can include a look-up table
comprising a unique identifier associated with each input device 610 (FIG. 10} of the
emergency notification system 600 (FIG. 10). In this manner, the coutrol device 630 can
determine a location of the emergency based, at least in part, on the unique identifier
associated with the input device 610 used to activate/deactivate the emergency notification
system 600 (FIG. 10).

[00133] FIG. 14 1s a tlow diagram of a method 800 for controlling operation of an
emergency notification system according to example embodiments of the present disclosure.
in general, the method 400 will be discussed herein with reference to the emergency
notification system 600 described above with reference to FIGS. 10 through 13. Furthermore,
although FIG. 14 depicts steps performed in a particular order for purposes of illustration and
discussion, the method discussed herein is not himited to any particular order or arrangement.
Une skilled in the art, using the disclosure provided herein, will appreciate that various steps
of the method disclosed herein can be omitted, rearranged, combined, and/or adapted in
various ways without deviating from the scope of the present disclosure.
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(001341 At (802}, the method 800 includes obtaining, via an input device of the emergency
notification system, user-input indicative of a type of emergency occurring within the
building. For instance, the user-input can indicate the type of emergency occurring within the
building 1s a fire emergency, a medical emergency, or a police emergency. In some
implementations, a user can interact with a touch-based input device of the notification
system to provide the user-input. Alternatively, the user can interact with a touch-free input
device of the notification system to provide the user-input. In response to obtaining the user-
input at (802), the method 800 proceeds to (804).

[001351 A1 {804}, the method 800 includes determining, by one or more control devices, a
type of emergency occurring within the building based, at least in part, on the manual user-
input recetved at (802). In example erubodiments, the one or more control devices can be
configured to determine the type of emergency occurring within the building based, at leastin
part, on the touch or touch-free interaction a user has with the one or more input devices to
provide the manual user-input.

[00136]  In some implementations, the one or more input devices can include a plurality of
buttons. Each of the plurality of buttons can correspond to a different type of emergency. In
such implementations, the one or more control devices can be configured to determine the
type of emergency occurring within the building based on which button the user pressed to
provide the manual user-input. It should be appreciated that the one or more input devices can
include any suitable type of device that a user can contact {e.g., touch) to provide the manual
user-input.

(001371  In some implementations, the one or more input devices can include one or more
microphones configured to obtain audio data. In this manner, the audio data can be indicative
of one or more words (e.g., “Fire”, “Shooter”, etc.} spoken by the user to indicate the type of
emergency occurring within the building. In such implementations, the one or more control
devices can be configured to process the audio data to determine the type of emergency
occurring within the building. It should be appreciated that the one or more 1nput devices can
include any suitable type of device that can be used to detect the manual user-input without
requiring the user to contact {e.g., touch) the one or more input devices.

[00138] At (B06), the method 800 includes providing, by one or more control devices, one
or more control signals associated with activating an LED array of the plurality of LED
arrays on one ot more output devices of the emergency notification system to emit light

indicative of the type of emergency occurring within the building,.
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[00139]  For example, the one or more control devices can be configured to provide one or
more conirol signals associated with activating the fitst LED array of the one or more output
devices in response to determining the type of emergency occurring within the building
corresponds to the first type (e.g., fire). In this manner, the first LED array of the one or more
output devices can emit light of the first color (e.g, red) to indicate the emergency occurting
within the building is of the first type. As another example, the one or more control devices
can be configured to provide one or more control signals associated with activating the
second LED array of the one or more output devices in response to determining the type of
emergency occurring within the building corresponds to the second type (e.g., medical). In
this manner, the second LED array can emit light of the second color to indicate the
emergency occurring within the building is of the second type. As yet another example, the
one or more control devices can be configured to provide one or more control signals
associated with activating the third LED array of the one or more output devices in respounse
to determining the type of emergency occurring within the building corresponds to the third
type (e.g., police). In this manner, the third LED array can emit light of the third color to
indicate the emergency occurring within the building 1s of the third type.

(001401 At (808), the method 800 can, in response to determining the type of emergency at
(804) providing, by one or more control devices, an audible notification indicative of the
emergency via one or more audio output devices {e.g., speakers) of the one or more output
devices. In some implementations, the audible notification can be an audible sound indicative
of the type of emergency occurring within the building. It should be appreciated that a
harmonic of the audible sound emitted from the one or more audio output devices can be
different compared to the harmonic of audible sounds emitted from existing alarm systems
{e.g., fire alarm system, security system, etc.}. In this manner, the audible sound emitted from
the one or more audio output devices can be heard along with the audible sounds emitted
from the existing alarm systems.

(001411 In some implementations, the audible notification can include a pre-recorded
message indicative of the type of emergency. For example, the one or more audio output
devices can emit a first pre-recorded message indicative of a first type of emergency {e.g.,
fire} when the one or more control devices determine the manual user-input obtained at (802)
indicates the first type of emergency 1s occurting within the building. As another example,
the one or more audio output devices can emit a second pre-recorded message indicative of a
second type of emergency {e.g., medical) when the one or more control devices determine the
manual user-input obtained at (802) indicates the second type of emergency is occurring
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within the building. As yet another example, the one or more audio output devices {e.g.,
speakers) can emit a third pre-recorded message indicative of a third type of emergency {e.g.,
medical) when the one or more control devices determine the manual user-input cbtained at
(802) indicates third type of emergency is occurring within the building.

(001421 A1 {810}, the method 800 can include providing, by one or more control devices, a
notification to display on a display screen of one or more display devices of the emergency
notification system. In some implementations, the notification can be indicative of a location
of the emergency occurring within the building. For instance, the notification can indicate a
floor on which the emergency is occurring when the butlding is a multi-floor building.
Alternatively or additionally, the notification can indicate a room in which the emergency is
occurring. In some implementations, the notification provided for display on the display
screen of the one or more display devices can be a map of the building and can indicate a
path emergency personal can traverse to respond to the emergency. In this manner, the
notification displayed on the display screen of the one or more display devices can improve
response time of emergency personnel responding to the emergency

[00143] At (812), the method 800 can include providing, by one or more control devices, a
notification to one or more persons included in a notification tree. For example, emergency
personnel (e.g., police, fire, medical) can be included 1n the notification tree. Alternatively or
additionally, security personnel for the building can be included in the notification tree. It
should be appreciated, however, that any suitable person can be included in the notification
tree. For example, if the building is a multi-premises building, tenants of the multi-premises
building can be included in the notification tree.

(001441  In some implementations, the method 800 can include obtaining, via the input
device of the emergency notification, manual user-input to indicate the emergency is no
longer occurring within the building. For example, a user can provide the manual user-input
to indicate the emergency is no longer occurring via a touch-based interaction with the one or
more input devices. For instance, the user can provide the manual user-input to indicate the
emergency is no longer occurring by pressing a button on the one or more input devices that
was previously pressed at (802) to indicate the emergency was occurring within the building.
As another example, a user can provide the manual user-input to indicate the emergency is no
longer occurring via a touch-free interaction with the one or more input devices. For instance,
the user can provide the manual user-input to indicate the emergency is no longer cccurring
“All Clear”} to indicate the emergency 1s no longer

by saying one or more trigger words (€.¢.

fan ]

OCCUIing,
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(001451 In some implementations, the method 800 can further include determining, by the
one or more control devices, the emergency 1s no longer occurring based, at feast in part, on
the manual user-input provided to indicate the emergency is no longer occurring within the
building. Furthermore, in respouse to receiving the user-input at (812}, the method 800 can
include providing, by the one or more conirol devices, one or more control signals associated
with deactivating the LED array activated at (806) such that the LED array no longer emits
fight.

[00146]  While the present subject matter has been described in detail with respect to
specific example embodiments thereof, it will be appreciated that those skilled in the art,
upon attaining an understanding of the foregoing may readily produce alterations to,
vartations of, and equivalents to such embodiments. Accordingly, the scope of the present
disclosure 15 by way of example rather than by way of limitation, and the subject disclosure
does not preclude inclusion of such modifications, variations and/or additions to the present

subject matter as would be readily apparent to one of ordinary skill in the art.
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WHAT IS CLAIMED 1§
I An emergency notification system ftor a building, the emergency notification system
comprising;
one or more input devices mounted throughout the building, the one or more input
devices configured to receive a manual user-input;
one or more cutput devices mounted throughout the building, the one or more output
devices comprising a plurality of light emitting diode (LED) arrays, each of the plurality of
LED arrays configured to emit light of a different color to indicate a different type of
emergency; and
one or more control devices configured to perform operations comprising:
determining a type of emergency occurring within the building based, at least
in part, on the manual user-input; and
responsive to determining the type of emergency, activating an LED array of
the plurality of LED arrays, the LED array contigured to emit light of a color

indicative of the type of emergency occurring within the building.

2. The emergency notification system of claim 1, wherein the one or more output
devices are separate from one or more lighting fixtures located within the building and

configured to itluminate an interior of the building.

3. The emergency notification system of claim 1, wherein the plurality of LED arrays
comprise:

a first LED array configured to emit light of a first color to indicate a first type of
emergency,

a second LED array configured to emit light of a second color that is different than the
first color and indicative of a second type of emergency that is different than the first type of
emergency; and

a third LED array configured to emit light of a third color that is different than the
first color and the second color and is indicative of a third type of emergency that is different

than the first type of emergency and the second type of emergency.

4. The emergency notification system of claim 3, wherein:
the first type of emergency corresponds to a fire emergency,
the second type of emergency corresponds to a medical emergency; and
the third type of emergency corresponds to a police emergency.
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5. The emergency notification system of claim 3, wherein the one or more output
devices further comprise a fourth LED array configured to emit light of a fourth color to

indicate a maintenance action needs to be performed on the emergency notification system.

6. The emergency notification system of claim 1, wherein the one or more output

devices further comprise one or more audio output devices.

~r
I
i

The emergency notification system of claim 6, wherein the operations further
comprise:
providing an audible notification via the one or more audio output devices, the audible

notification indicative of the type of emergency occurring within the building.

8. The emergency notification system of claim 1, wherein the manual user-input
comprises a touch-based interaction with the one or more input devices or a touch-free

interaction with the one or more input devices.

9. The emergency notification system of claim 1, further comprising:
one or more display devices comprising a display screen configured to display a

notitication indicative of a location of the emergency occurring within the building,

10.  The emergency notification system of claim 9, wherein the operations further
comprise:

determining a location of the emergency cccurring within the butlding based, at least
in part, on the manual user-input; and

responsive to determining the location of the emergency, providing the notification
indicative of the location of the emergency for display on the display screen of the one or

more display devices.

11, The emergency notification system of claim 1, wherein the operations further
comprising:
responsive to determining the type of emergency, providing a notification indicative

of the emergency to one or more persons included in a notification tree.

12. The emergency notification system of claim 1, wherein the one or more input devices
comprises a plurality of indicators, each of the indicators indicative of a different type of

emergency.
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13, The emergency notitication system of claim 12, wherein the plurality of indicators

comprise at least one of a visual indicator and an audible indicator.

14. A method of controlling operation of an emergency notification system for a building,
the method comprising:

obtaining a manual user-input via one or more input devices of the emergency
notification system;

determining, by one or more control devices, a type of emergency occurring within
the building based, at least in part, on the manual user-input; and

responsive to determining the type of emergency, activating, by one or more control
devices, an LED array of a plurality of LED arrays on one or more output devices of the
emergency notification system, each of the plurality of LED arrays configured to eoit light of
a different color to indicate a different type of emergency occurring within the building,

wherein the LED array emits light of a color indicative of the type of emergency

occurring within the building.

1S, The method of claim 14, wherein activating an LED array of a plurality of LED asrays
on one of more cutput devices of the emergency notification system comprises activating, by
the one or roore control devices, the LED array such that the LED array emits light according

to a predefined pattern indicative of the type of emergency occurring within the building.

16. The method of claim 14, further comprising:

determining, by the one or more control devices, a location of the emergency based, at
least in part, the manual user-input; and

providing, by the one or more control devices, a notification indicative of the location
of the emergency to display on a display screen of one or more display devices of the

emergency notification system.

17. The method of claim 14, further comprising:
responsive to determining the type of emergency, providing a notification indicative

of the emergency to one or more persons included in a notification tree.

I8. The method of claim 14, further comprising:
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responsive to determining the type of emergency, providing, by the one or more
control devices, an audible notification via one or more audio output devices of the one or
more output devices, the audible notification indicative of the type of emergency cccurring

within the building.

19. The method of claim 18, wherein the audible notification comprises a pre-recorded

message indicative of the type of emergency occurring within the building,

~5

20, The method of claim 14, wherein the manual user-input comprises a touch-based
interaction with the one or more input devices or a touch-free interaction with the one or

more input devices.

2% A lighting foxture for a building, the lighting fixture comprising:
a first light emitting diode (LED) array configured to emit light of a first color;
a second LED array configured to emit light of a second color that is different than the
first color;
one or more data acquisition devices; and
one or more control devices configured to
obtain data from the one or more data acquisition devices;
determine presence of an emergency within the building based, at least in part,
on the data; and
provide one or more control signals associated with activating the first LED

array or the second LED array in response to determining presence of the emergency.

22, The lighting fixture of claim 21, wherein the one or more data acquisition devices

comprise one or more audio input devices configured to obtain audio data.

23, The highting fixture of claim 22, wherein the audio data is indicative of audible noise

associated with a firearm being discharged within the building.

24, The lighting fixture of claim 21, wherein the one or more control devices are further
configured to:

provide one or more control signals associated with locking or unlocking one or more
doors associated with the building in response to determining presence of the emergency

within the building.
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25.  The lighting fixture of claim 21, wherein the one or more control devices are further
configured to:
provide one or more control signals associated with controlling operation of one or

more image capture devices in response to determining presence of the emergency.

26.  The lighting fixture of claim 21, wherein the one or more data acquisition devices
comprise one or more image capture devices configured to obtain one or more images

depicting at least a portion of a room or area in which the lighting fixture 1s located.

27. The lighting fixture of claim 26, wherein the one or more images depict presence of a

gunman within the room or area of the building,.

28, The lighting fixture of claim 27, wherein the one or more control signals are
associated with activating the first LED array of the lighting fixture to emit light of the first

color to indicate presence of the emergency within the roors or area of building.

~

29.  The lighting fixture of claim 28, wherein 1o response to determining presence of the
emergency within the room or area based, at {east in part, on the one or more images, the one
or more control devices are turther configured to provide one or more control signals
associated with activating the first LED array or the second LED array on at least one other

lighting fixture.

30. A lighting system for a building, the lighting system comprising:

a plurality of data acquisition devices;

a plurality of lighting fixtures, each of the plurality of lighting fixtures comprising a
first LED array and a second LED array, the first LED array configured to emit light of a first
color, the second LED array configured to emit light of a second color that is different than
the first color;

one or more control devices configured to:

obtain data from one or more of the plurality of data acquisition devices;

determine presence of an emergency within the building based, at feast in part,
on the data; and

provide one or more control signals associated with activating the first LED

array of the second LED array in response to determining presence of the emergency.

43



WO 2019/236553 PCT/US2019/035355

31, The lighting system of claim 30, wherein the plurality of data acquisition devices

comprises at feast one of an audio input device and an image capture device.

32, Thelighting system of claim 31, wherein the data comprises audio data obtained from

the audio input device.

33, The lighting svstem of claim 32, wherein the one or more control devices are further
configured to:

determine a location of the emergency within the building based, at least in part, on
the audio data; and

provide the one or more control signals to activate the first LED array or the second
LED array of each of the plurality of lighting fixtures based, at least in part, on the location of

the emergency.

34 The lighting systern of claim 33, wherein the one or more control devices are further
configured to:
provide one or more control signals associated with locking or unlocking one or more

doors associated with the building based, at least in part, on the location of the emergency.
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