Office de la Propriete Canadian CA 2721027 C 2017/11/28

Intellectuelle Intellectual Property
du Canada Office (11)(21) 2 721 027
gln grganisge ’ f"(‘j age”‘éy of ’ 12y BREVET CANADIEN
'Industrie Canada ndustry Canada
CANADIAN PATENT
(13) C
(22) Date de depot/Filing Date: 2010/11/15 (51) Cl.Int./Int.Cl. GO8B 21/00 (2006.01),
(41) Mise a la disp. pub./Open to Public Insp.: 2011/05/19 GO8E 25/10 (2006.01)
2 1s , (72) Inventeurs/Inventors:
(45) Date de delivrance/lssue Date: 201//11/28 GNANASEKARAN. SENTHILNATHAN. IN:
(30) Priorité/Priority: 2009/11/19 (US12/621,713) K., ARUNKUMAR, IN:

KUMAR, NUKALA SATEESH, IN

(73) Propriéetaire/Owner:
HONEYWELL INTERNATIONAL INC., US

(74) Agent: GOWLING WLG (CANADA) LLP

(54) Titre : SYSTEME D'ALERTE AVEC ZONAGE FAISANT APPEL A DES DETECTEURS PORTATIFS SANS FIL ET A UNE
STATION CENTRALE
(54) Title: AN ALERT SYSTEM WITH ZONING USING WIRELESS PORTABLE DETECTORS AND A CENTRAL STATION

~

100

110

IMPORT SITE MAP (DXF/JPG)

120
CONFIGURE ZONES & APs

(57) Abrege/Abstract:
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(57) Abrege(suite)/Abstract(continued):
zones In the predefined area, recelving ambient condition data and location data from a plurality of wireless devices located in the

predefined area, computing an alarm level for each zone in the plurality of zones based on the recelved ambient condition data and
location data, and transmitting alert notifications to the plurality of wireless devices. The alert notification sent to each wireless
device Is based on the computed alarm level of the zone in which that wireless device is located relative to the computed alarm level
of the other zones In the plurality of zones.
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ABSTRACT

A system and method of monitoring zones for alarm conditions and
automatically alerting individuals in a plurality of zones about the safety of a
particular zone is provided. The method includes providing a site map of a
predefined area, configuring a plurality of zones in the predefined area,
receiving ambient condition data and location data from a plurality of wireless
devices located in the predefined area, computing an alarm level for each
zone In the plurality of zones based on the received ambient condition data
and location data, and transmitting alert notifications to the plurality of wireless
devices. The alert notification sent to each wireless device is based on the
computed alarm level of the zone in which that wireless device is located
relative to the computed alarm level of the other zones in the plurality of

Z20Nes.
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AN ALERT SYSTEM WITH ZONING USING WIRELESS PORTABLE
DETECTORS AND A CENTRAL STATION

FIELD OF INVENTION
[0001] The present invention relates generally to alarm detection and
alert notification. More particularly, the present invention relates to systems
and methods of monitoring zones for alarm conditions and automatically
alerting individuals in a plurality of zones about zone safety.

BACKGROUND
(0002] Portable ambient condition detectors are known in the art. For
example, gas, smoke, and heat detectors can be worn on or carried by an
individual to monitor zones in which the individual is present. The portable
detectors can detect when alarm conditions arise in the zones in which the
detectors are located.
[0003} Many portable ambient condition detectors known in the art are
stand-alone devices. When an alarm condition is detected in a zone, the
portable detector provides a notification to the individual wearing or carrying
the detector. Accordingly, only individuals in a zone where an alarm condition
IS detected are alerted about the alarm condition.
[0004] Portable devices with wireless capabilities are also known in the
art, and the location of an individual wearing or carrying a portable device can
be tracked using the wireless capabilities of the device. However, currently,
there appear to be no systems and methods for notifying an individual about a
remote alarm condition via a portable device.
[0005] There appear to be no known systems or methods for sending a
notification to a portable device that an alarm condition has been detected in a
remote monitored zone. Accordingly, there are no systems and methods to
automatically notify an individual outside of a monitored zone that an alarm
condition has been detected in the monitored zone. Instead, individuals must

be manually alerted or notified to avoid the monitored zone when an alarm

condition is detected.
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[0006] There is thus a continuing, ongoing need for system and

methods of monitoring zones for alarm conditions and automatically alerting
Individuals in a plurality of zones about the safety of a particular zone.
Preterably, such systems and methods transmit notification signals to a
plurality of portable devices to alert individuals associated with the portable
devices that an alarm condition has been detected.

BRIEF DESCRIPTION OF THE DRAWINGS
[0007] FIG. 1 is a flow diagram of a method of configuring zones on a
site/floor map in accordance with the present invention;
[0008] FIG. 2 is a flow diagram of a method of monitoring configured
zones for alarm conditions and providing alert notifications to a plurality of
wireless devices in accordance with the present invention;
(0009] FIG. 3 is a block diagram of a portable detector and central
station for carrying out the methods of FIG. 1 and FIG. 2 in accordance with
the present invention;
[0010] FIG. 4 is a schematic diagram of a system for carrying out the
methods of FIG. 1 and FIG. 2 in accordance with the present invention;
[0011] FIG. 5 is an interactive window displayed on a viewing screen of
a graphical user interface for displaying a site/floor map in accordance with
the present invention;
[0012] FIG. 6 is an interactive window displayed on a viewing screen of
a graphical user interface for displaying configured zones on a site/floor map

iIn accordance with the present invention;
[0013] FIG. 7 is an interactive window displayed on a viewing screen of

a graphical user interface for displaying the alarm level of configured zones on

a site/floor map in accordance with the present invention;
[0014] FIG. 8 is an interactive window displayed on a viewing screen of

a graphical user interface for displaying notifications sent to devices in
configured zones on a site/floor map in accordance with the present invention;

and



CA 02721027 2010-11-15

H0024493

[0015] FIG. 9 is schematic diagram of a system for sending emergency
messages to a plurality of communication devices in accordance with the

present invention.

DESCRIPTION OF THE PREFERRED EMBODIMENTS
[0016] While this invention is susceptible of an embodiment in many
different forms, there are shown in the drawings and will be described herein
In detail specific embodiments thereof with the understanding that the present
disclosure is to be considered as an exemplification of the principles of the
iInvention. It is not intended to limit the invention to the specific illustrated
embodiments.
[0017] Embodiments of the present invention include system and
methods of monitoring zones for alarm conditions and automatically alerting
individuals in a plurality of zones about the safety of a particular zone.
Preferably, such systems and methods transmit notification signals to a
plurality of portable devices to alert individuals associated with the portable
devices that an alarm condition has been detected. For example, based on
received ambient and location data, systems and methods in accordance with
the present invention can compute and transmit alarm levels (e.g.,
emergency, warning, information) associated with the portable devices.
[0018] In some embodiments of the present invention, a user can
configure the zone criticality (e.g., critical, non-critical, safe area) for each of
the zones in the plurality. The zone criticality of each zone can aid a user in
graphically differentiating between the plurality of zones, and to prioritize
actions when multiple active zones are detected.
[0019] Systems in accordance with the present invention can include a
wireless infrastructure, a central station, and a plurality of wireless devices

(fixed or portable/mobile). The wireless infrastructure in accordance with the

present invention can include, for example, a plurality of access points.
[0020] The central station in accordance with the present invention can

include control circuitry, a programmable processor, and
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configuring/monitoring software, stored on local computer readable medium,
as would be understood by those of skill in the art. In some embodiments of
the present invention, the central station can include a server, a personal
computer, or a personal computer application, such as a software program.
[0021] The wireless devices in accordance with the present invention
can be fixed or portable/mobile and include sensor, control, and/or wireless
circuitry and an ambient condition detector and/or a plurality of sensors or
detectors. For example, a wireless device can include a smoke detector, a
heat detector, a gas detector, or any combination thereof.

[0022] In methods in accordance with the present invention, the central
station can configure a predefined area into multiple zones. During
configuration of the predefined area, a zone criticality (e.g., critical, non-
critical, safe assembly or high, low, medium) can be assigned to each of the
zones in the area. The central station can graphically differentiate the multiple
zones based on the assigned criticality of each zone.

[0023] Each wireless device in the area can periodically send ambient
condition data and location data to the central station. The central station can
use data received from the wireless devices to compute the alarm level for
each zone. Based on the received data, the central station can determine
whether a particular zone is an active zone and graphically represent that
zone accordingly. Because location data is periodically sent to the central
station, the central station can periodically or dynamically compute the alarm
level for each zone.

[0024] Active zones can be zones in which an alarm condition has
been detected and are deemed dangerous. For example, an active zone can
be a zone in which smoke has been detected, an elevated level of heat has
been detected, or a gas leak has been detecteq.

[0025] Based on the computed alarm level of each zone, a zoning
algorithm associated with the central station can determine the type of alert to
be sent to a wireless device, depending on where that device is located. The
central station can then send alert notifications to the plurality of wireless
devices in the area. For example, in embodiments of the present invention,

the central station can send a pre-alert notification to a wireless device that is
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near an active zone. The central station can determine if an individual
associated with a particular wireless device is headed in the direction of an
active zone and send a pre-alert notification to avoid the active zone.

[0026] The central station can also send, for example, information
alerts, emergency alerts, or warning alerts to the wireless devices based on
the location of the zone with respect to an active zone. For example, an
emergency alert can be sent to a wireless device in an active zone, and an
iInformation alert can be sent to a wireless device located within a
predetermined distance from an active zone. In some embodiments of the
present invention, the central station can send an alert notification to an
emergency response team if, for example, the central station does not receive
confirmation that an emergency notification was received by a wireless device
iIn an active zone.

[0027] Systems and methods in accordance with the present invention
iInclude a wireless infrastructure with a plurality of access points, a plurality of
wireless devices with ambient condition detectors, and a central station. The
central station can communicate in a bidirectional manner with each of the
wireless devices via the access point infrastructure. That is, each of the
plurality of wireless devices can communicate with a nearby access point,
which can communicate with the central station.

[0028] For example, a wireless device can send ambient condition data
and location data to an access point for transmission to the central station. In
embodiments of the present invention, the location data can include a
received signal strength indication or a GPS-based signal. Based on zoning

configurations performed by the central station, the central station can

transmit, via the access point infrastructure, appropriate alert notifications to
the plurality of wireless devices.

[0029] FIG. 1 is a flow diagram of an exemplary method 100 of
configuring zones on a site map in accordance with the present invention. In
the method 100, a site map of a particular region can be imported or loaded
onto the central station as in 110. Then the central station can configure a
plurality of zones and access points on the site map as in 120. For example,
the central station can define a plurality of zones by area on the site/floor map
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and assign at least one access point to facilitate bidirectional communication
between wireless devices in a particular zone and the central station.

[0030] When configuring the plurality of zones on the site map as in
120, the central station can also assign an initial criticality of each zone (e.g.,
critical, non-critical, safe area). For example, the central station can
graphically represent each zone based on the criticality of the zones. When
an emergency response Is required, the criticality of each zone and the
corresponding graphical representation thereof can aid an emergency
response team in prioritizing actions to be taken.

[0031] FIG. 2 is a flow diagram of an exemplary method 200 of
monitoring configured zones for alarm conditions and providing alert
notifications to a plurality of wireless devices in accordance with the present
iInvention. In the method 200, wireless devices in accordance with the present
Invention can be detected by an access point of a wireless network as in 210.
Each of the wireless devices can send ambient condition data and location
data to the central station via the associated access point as in 220.

[0032] When the central station receives ambient condition and location
data from the wireless devices, the central station can use this data to
compute an alarm level for each zone and determine whether each zone is an
active zone. The central station can determine if a particular device is located
in an active zone as in 230. If no devices are located in an active zone, then
the central station can continue receiving ambient condition and location data
as in 220.

[0033] However, if the central station determines that a device is
located in an active zone, then the central station can send an emergency
notification to the wireless device(s) in the active zone as in 240.

[0034] The central station can use a zoning algorithm to determine the
position of other wireless devices in the area relative to the active zone as in
250. Based on a device’s position relative to the active zone, the central
station can send appropriate alert notifications to other wireless devices in the
plurality.

[0035] For example, a zoning algorithm performed by the central

station can determine the type of alert notification to be sent to a particular
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device. If a particular wireless device is located near an active zone, an
emergency notification can be sent to that device. However, if a particular

wireless device is located at a predetermined distance away from an active
zone, an information notification can be sent to that device.

[0036] The zoning algorithm performed by the central station can also
determine whether any wireless devices are approaching an active zone. If a
particular wireless device is approaching or entering an active zone, the
central station can send a pre-alarm notification to that device to avoid
entering into the active zone.

[0037] In embodiments of the present invention, the alert notifications
sent from the central station to a particular wireless device(s) can include the
criticality assigned to the zone in which that device is located. Accordingly, an
individual associated with a wireless device can be notified about the status of
his or her environment. Furthermore, the criticality of a zone can allow the
central station to prioritize actions when multiple active zones are detected.
10038] When a particular wireless device receives an alert notification
from the central station, an individual associated with that device can take
appropriate action based on the received notification as in 260.

0039} The methods shown in FIG. 1 and FIG. 2 and others in
accordance with the present invention can be implemented with the portable
detector and central station as seen in FIG. 3. As seenin FIG. 3, a portable
detector 11 can include sensing circuitry 13 and control circuitry 10, which can
include a programmable processor 12 and software 14, stored on a local

computer readable medium, as would be understood by those of ordinary skill
in the art. Data received by the portable detector 11 can be input into the

sensing circuitry 13 and control circuitry 10.

[0040] The central station 17 can be in communication with the portabie
detector 11 and include a graphical user interface 16. The user interface 16
can include configuring/monitoring software 19 and a viewing screen 18, as
would be known by those of skill in the ant, for displaying interactive and
viewing windows. In embodiments of the present invention, the user interface

16 can be a multi-dimensional graphical user interface.
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[0041] FIG. 4 is a schematic diagram of a system 20 for carrying out
the methods of FIG. 1 and FIG. 2 in accordance with the present invention.
As seen in FIG. 4, the system 20 can include a central station 22, a wireless
network with a plurality of access points 24, 25, and a plurality of wireless
devices 26, 27, 28, 29, 30. The plurality of wireless devices can include fixed
ambient condition detectors 26, 27 and/or portable ambient condition
detectors 28, 29, 30 that can be carried by or worn on an individual.

[0042] In some embodiments of the present invention, the central
station 22 can include a server and/or a personal computer. In some
embodiments of the present invention, an access point 24 or 25 can include a
router or modem.

[0043] As explained above, each wireless device 26, 27, 28, 29, 30 can
communicate with a nearby access point 24, 25 and send ambient condition
data and location data thereto. The location data can include an indication of
received signal strength or a GPS-based signal. The central station 22 can
communicate in a bidirectional manner with each of the wireless devices 26,
27, 28, 29, 30 via an access point 24 or 25.

[0044] The interactive and viewing windows shown and described
herein are exemplary only. Those of skill in the art will understand that the
features of the windows shown and described herein may be displayed by
additional or alternate windows.

[0045] FIG. 5 is an interactive window displayed on a viewing screen
40 of a graphical user interface for displaying a site map in accordance with
the present invention. The viewing screen 40 can include a window 42 to
display a site map that is imported to or loaded onto a central station.

[0046] When initially imported to or loaded onto the central station, the
site map does not include zoning information. Instead, in embodiments of the
present invention, the site map can be a picture or graphical representation or
a CAD diagram of a particular region.

[0047] FIG. 6 is an interactive window displayed on a viewing screen
50 of a graphical user interface for displaying configured zones on a site map
in accordance with the present invention. The viewing screen 50 can include

a window 52 to display a site map with zone configurations therein.
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[0048] For example, as seen in FIG. 6, the window 52 displays the

following configured zones: tower 1, tower 2, building 1, unit 1, and safe
assembly area. The viewing screen 50 can also include a window 54 listing
the various configured zones on the site map. In embodiments of the present
iInvention, the central station or a user can assign a criticality to each of the
configured zones.

[0049] FIG. 7 is an interactive window displayed on a viewing screen
60 of a graphical user interface for displaying the alarm level of configured
zones on a site map in accordance with the present invention. In
embodiments of the present invention, the alarm level for each configured
zone can be based on ambient condition data received from wireless devices
in that zone.

[0050] For example, as seen in FIG. 7, the alarm level of unit 1 is good
condition or no alarm, the alarm level of tower 1 is low alarm, and the alarm
level of building 1 is active zone. As explained above, an active zone can be
a zone in which an alarm condition has been detected. That is, an active
zone can be a zone in which smoke has been detected, an elevated level of
heat has been detected, or a gas leak has been detected.

[0051] FIG. 8 is an interactive window displayed on a viewing screen
70 of a graphical user interface for displaying the notifications sent to devices
in configured zones on a site map in accordance with the present invention.
In embodiments of the present invention, the central station can send an alert
notification to wireless devices in a particular zone based on the alarm levels

determined for the plurality of zones.

[0052] For example, wireless devices in the unit 1 and tower 1 zones
can receive information alerts. However, since the tower 2 zone is closer to
the active zone, wireless devices in the tower 2 zone can receive a warning
alert. Wireless devices in the active zone can receive an emergency alert.
[0053] Systems and methods in accordance with the present invention
can determine when a wireless device is moving based on received location
data over a period of time. When a particular wireless device Is near or
moving towards an active zone, that wireless device can receive a pre-alarm

notification, as seen in FIG. 8.
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[0054] = When the central station sends an alert notification to a wireless
device, the wireless device can transmit confirmation, via the access point
infrastructure, to the central station that the alert notification was received. If
the central station does not receive confirmation from a wireless device within
a predetermined period of time, the central station can send an emergency
notification to an emergency response team (ERT) or others about an alarm
condition in an active region.

[0055] FIG. 9 is schematic diagram of a system for sending emergency
messages to a plurality of individuals in accordance with the present
invention. As seen in FIG. 9, the system 80 can include a central station 82, a
wireless network with at least one access point 84, and a plurality of
communication devices 85, 86, 87.

[0056] In some embodiments of the present invention, the central
station 82 can include a server or a personal computer, and the at least one
access point 84 can include a router or a modem. In some embodiments, the
plurality of communiCation devices can include a personal computer, or a
cellular phone.

[0057] The central station can send an emergency notification to a
plurality of communication devices in an appropriate format for being received
by a particular communication device. For example, if the communication
device is a personal computer, the emergency notification can be an email. If
the communication device is a cellular phone, the emergency notification can

be a voicemail or a text message.
[0058] From the foregoing, it will be cbserved that numerous variations

and modifications may be effected and no limitation with respect to the

specific system or method illustrated herein is intended or should be inferred.

10
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What is claimed is:

1. A method comprising:

providing a site/floor map of a predefined area of a facility to a central
station;

configuring, by the central station, a plurality of zones in the predefined
area of the facility;

receiving, by the central station, ambient condition data and location data
from a plurality of wireless devices located in the predefined area;

computing, by the central station, an alarm level for each zone in the
plurality of zones of the facility based on the received ambient condition data and
location data;

determining, by the central station, whether each zone of the plurality of
zones in the predefined area of the facility is an active zone due to detection of
an alarm condition;

In response to determination of one or more active zones, transmitting, by
the central station, alert notifications to each of the plurality of wireless devices
within the active zones in the predefined area of the facility, wherein the alert
notification sent to each wireless device is based on the computed alarm level of
the zone in which that wireless device is located relative to the computed alarm
level of the other zones in the plurality of zones;

determining, by the central station, whether any wireless device is not
within at least one of the active zones but is approaching at least one of the

active zones; and

In response to determination that one or more wireless device is
approaching at least one of the active zone, sending a pre-alert notification to the

one or more wireless devices that is approaching at least one of the active

ZoNnes.

2. The method of claim 1 wherein configuring a plurality of zones in
the predefined area includes assigning a zone criticality to each zone in the

plurality of zones.

11
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3. The method of claim 1 further comprising reassigning the alarm

level of each zone based on the received ambient condition data and location

data from the plurality of wireless devices.

4. The method of claim 1 further comprising each of the plurality of

wireless devices transmitting a confirmation notification upon receiving an alert

notification.

5. The method of claim 4 further comprising transmitting an
emergency notification to an emergency response team when no confirmation
notification is received from each of the plurality of wireless devices within a

predetermined period of time.

0. The method of claim 1 wherein at least some of the wireless

devices are one of fixed, portable, or mobile device.

7. A central station comprising:

circuitry that configures a plurality of zones in a predefined area of a
facllity;

circuitry that receives ambient condition data and location data from a
plurality of wireless devices located in the predefined area;

circuitry that computes an alarm level to each zone in the plurality of
zones based on the received ambient condition data and location data;

circuitry that, in response to determination of one or more active zones,
transmits an alert notification to each of the plurality of wireless devices within
the active zones in the predefined area of the facility, wherein the alert
notification sent to each wireless device is based on the computed alarm level of

the zone in which that wireless device is located relative to the computed alarm

level of the other zones in the plurality of zones; and

12
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circuitry that in response to determination that one or more gas detector
device is approaching at least one of the active zone, sends a pre-alert

notification to the one or more wireless devices that is approaching at least one

of the active zones.

8. The central station of claim 7 including a server or a personal
computer.
9. The central station of claim 7 including an interactive viewing

screen and software stored on a local computer readable medium.
10.  The central station of claim 7 further comprising circuitry that

communicates with a plurality of access points in communication with the

plurality of wireless devices.

13
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