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ABSTRACT

A method of locating a first user comprises receiving at a server, via a communication
network, video data from a sensor at a predetermined location that 1s remote from the
server. Using a process in execution on a processor of the server, at least one of video
analytics, image analytics and audio analytics is performed for determining a presence of
the first user at the predetermined location. When a result of the video analytics 1s
indicative of the first user being present at the predetermined location, an indication that

the first user is at the predetermined location is retrievably stored within a memory

element of the server.
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METHOD AND SYSTEM FOR LOCATING AN INDIVIDUAL

FIELD OF THE INVENTION

[001] The instant invention relates generally to communication methods and systems,
and more particularly to a method and system for locating an individual at a user system

within a communication network.

BACKGROUND OF THE INVENTION

[002] Telecommunication technologies allow two or more parties to communicate
almost instantly, even over vast distances. In the early part of the last century, landline
telephones became essentially ubiquitous in developed countries. More recently, cellular
wireless telephone networks have emerged, allowing parties to communicate with one

another from virtually anywhere within a cellular network coverage area.

[003]  Videoconferencing has also emerged recently as a viable alternative to voice-
only communication. A videoconference is a set of interactive telecommunication
technologies, which allow two or more parties to interact via two-way video and audio
transmissions simultaneously. Webcams are popular, relatively low cost devices that can
provide live video streams via personal computers, and can be used with many software

clients for videoconferencing over the Internet.

[004] A voice over Internet Protocol (VoIP) software client, such as for instance
Skype®, is an example of a technology that supports voice-only and/or videoconferencing
communication between two or more parties. During use, the VoIP application is in
execution on a computer or on another suitable device that is associated with a first party.
The VoIP application, and other similar applications, typically provides a list of user
names associated with other parties, including an indication of the current status of each
of the other parties. Accordingly, a first user can determine when another user is online

for a Skype to Skype (VoIP) chat or call, unless the other user wishes to remain hidden.

When a second party appears to be available, the first party may attempt to initiate a

communication session with the second party. For instance, the first party selects a user
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name associated with the second party from the list, and then selects an option for
initiating a “call” to the second user. The VoIP application that is in execution on a
computer or on another suitable device associated with the second party causes an alert to
be 1ssued, such as for instance playing a “ringing” sound via a speaker of the computer or
other suitable device. In response to the alert, the second party answers the “call”

originating from the first party.

|005]  Unfortunately, the indicated status of the second party often does not reflect the
actual status of the second party. For instance, the second party may fail to change the
status indicator from “online” to “away,” especially during short or unexpected breaks, or
when the second party moves to a different system etc. It is a disadvantage of the prior
art that the first party may attempt to contact the second party when the second party is
not present. In the prior art system, when the second party is not present to answer the
“call,” the first party merely receives a message indicating that the second party is not
available, and is invited to leave a voice message for the second party. Of course, the
second party does not receive the voice message immediately. Often, by the time the
second party receives the voice message the first party is no longer interested in

establishing a communication session.

[006] It would be advantageous to provide a method and system for making video

calls that overcomes at least some of the above-mentioned limitations of the prior art.

SUMMARY OF EMBODIMENTS OF THE INVENTION

[007] In accordance with an aspect of the invention there 1s provided a method of
locating a first user, comprising: providing a plurality of first systems, each first system
of the plurality of first systems including at least an electronic sensing device for
capturing at least one of audio, image and video data within a sensing area of said each
first system; associating the first user with a first subset of the plurality of first systems;
transmitting from a second system a location request signal indicative of a request for
locating the first user; in response to the location request signal, capturing the at least one

of audio, image and video data within the sensing area of each first system of the first
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subset of the plurality of first systems; performing at least one of audio, image and video
analytics of the at least one of audio, image and video data captured using the electronic
sensing device of each first system of the first subset of the plurality of first systems; and,
based on a result of the at least one of audio, image and video analytics, identifying the

first user within the sensing area of one of the first systems of the first subset of the

plurality of first systems.

[008] In accordance with an aspect of the invention there is provided a method of
locating a first user, comprising: associating the first user with a plurality of first systems,
each first system of the plurality of first systems including at least an electronic sensing
device for sensing data within a sensing area of said each first system; using a second
system, transmitting a signal indicative of a request for locating the first user within the
sensing arca of one of the plurality of first systems; performing at least one of audio,
1image and video analytics of data that are sensed using the electronic sensing device of
each first system of the plurality of first systems, to determine a presence of the first user
within the sensing area of one of the plurality of first systems; and, when the first user is
determined to be present within the sensing area of the one of the plurality of first
systems, providing a first indication indicative of the location of the first user within the

sensing area of the one of the plurality of first systems.

[009] In accordance with an aspect of the invention there 1s provided a method of
locating a first user, comprising: providing a plurality of imaging devices, each imaging
device of the plurality of imaging devices having associated therewith a known field of
view (FOV); associating the first user with a known first subset of the plurality of
imaging devices, wherein the first subset of the plurality of imaging devices defines a
first aggregated FOV; using a first system, transmitting a first signal from a second user
indicative of a request by the second user for locating the first user within the first
aggregated FOV; performing at least one of image analytics and video analytics of data
that are captured using the imaging devices of the first subset of the plurality of imaging

devices, to determine a location of the first user within the first aggregated FOV; and,

when the first user is located within the first aggregated FOV, providing to the second
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user a first indication indicative of the location of the first user within the first aggregated

FOV.

[0010] In accordance with an aspect of the invention there is provided a system of
locating a first user, comprising: receiving at a server, via a communication network,
video data from a sensor at a predetermined location that is remote from the server; using
a process 1n execution on a processor of the server, performing video analytics for
determining a presence of the first user at the predetermined location; when a result of the
video analytics is indicative of the first user being present at the predetermined location,
retrievably storing within a memory element of the server an indication that the first user

1s at the predetermined location.

BRIEF DESCRIPTION OF THE DRAWINGS

[0011] Exemplary embodiments of the invention will now be described in conjunction
with the following drawings, wherein similar reference numerals denote similar elements

throughout the several views, in which:

[0012] FIG. 1 1s a simplified schematic diagram showing a system according to an

embodiment of the instant invention;

[0013] FIG. 2 1s a simplified schematic diagram showing a system according to an

embodiment of the instant invention;

[0014] FIG. 3 is a simplified flow diagram of a method according to an embodiment of

the instant invention;

[0015] FIG. 4 is a simplified flow diagram of a method according to an embodiment of

the 1nstant invention;

[0016] FIG. S 1s a simplified flow diagram of a method according to an embodiment of

the instant invention;
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[0017] FIG. 6 is a simplified flow diagram of a method according to an embodiment of

the instant invention; and,

[0018] FIG. 7 is a simplified flow diagram of a method according to an embodiment of

the 1nstant invention.

DETAILED DESCRIPTION OF EMBODIMENTS OF THE INVENTION

[0019] The following description is presented to enable a person skilled in the art to
make and use the invention, and is provided in the context of a particular application and
its requirements. Various modifications to the disclosed embodiments will be readily
apparent to those skilled in the art, and the general principles defined herein may be
applied to other embodiments and applications without departing from the scope of the
invention. Thus, the present invention is not intended to be limited to the embodiments
disclosed, but is to be accorded the widest scope consistent with the principles and

features disclosed herein.

[0020] FIG. 1 is a schematic diagram showing a system according to an embodiment of
the instant invention. A first user system 100 is in communication with a plurality of
second user systems 102a-f via a communication network 104. The communication
network 104 is one of a local area network (LAN) and a wide area network (WAN). For
instance, the communication network 104 is an Internet Protocol (IP) network. The first
user system 100 is associated with a first user. Optionally, the first user system 100 1s
associated with other users as well. A second user is associated with only a subset 102b,
102e and 102f of the plurality of second user systems 102a-f. By way of a specific and
non-limiting example, the plurality of second user systems 102a-f is located within a
corporate setting. In this example the second user, during the execution of his or her
daily duties, is known to access one or more of the subset of second user systems 102b,
102e and 1021, but not the other second user systems 102a, 102c or 102d. For instance,
the subset of second user systems 102b, 102e and 102f is located at the head office of the

corporation, whereas the other second user systems 102a, 102¢ and 102d are located on

the floor of a manufacturing plant of the corporation.
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[0021] The first user system 100 comprises a processor 108, and each one of the
plurality of second user systems 102a-f comprises a processor 112a-f, respectively, the
processors 108 and 112a-f for executing machine readable code for implementing
software applications, etc. For instance, the processors 108 and 112a-t are for
implementing at least one of an email application, a social networking application such as
for instance Facebook®™, a Voice over Internet Protocol (VoIP) application such as for
instance Skype”, an instant messaging (IM) application, or another communication

application.

[0022] Each one of the second user systems 102a-f further comprises an electronic
sensor 110a-f, respectively, for sensing data within a sensing area of the second user
system 102a-f. For instance, the electronic sensor 110a-f is one of an audio sensor for
sensing audio data and an image sensor for sensing image or video data. Optionally, the
first user system 100 also comprises an electronic sensor 106 for sensing data within a
sensing area of the first user system 100. Optionally, in order to support bidirectional
audio and video communication, the first user system 100 and each one of the second
user systems 102a-f comprises an audio sensor and a video sensor, as well as audio and
video output devices, such as for instance a display screen and speakers, respectively. By
way of a specific and non-limiting example, the electronic sensor 106 of the first user
system 100 and the electronic sensors 110a-f of the second user systems 102a-f each
comprise a microphone and a web cam or another type of video camera (such as for
instance an IP camera), either of which may be provided in communication with the
second user system 102a-f or with the first user system 100 via a USB port or via a
wireless communication interface. Optionally, the image (or video) sensor 1s designed to
operate in one or more of the visible and infra-red regions of the electromagnetic
spectrum. Optionally, one or both of the microphone and the web cam (or other type of
camera) are external peripheral devices of the first and second user systems. Optionally,

one or both of the microphone and the web cam (or other type of camera) are integrated

devices of the first and second user systems.

[0023] Alternatively, the electronic sensor 110a-f is co-located with a respective one of

the plurality of second user systems 102a-f, but is separate from the respective one of the
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plurality of second user systems 102a-f. For instance, the electronic sensor 110a-f'is a
network (IP) camera that 1s capable of streaming video data directly to the first system
102, via the communication network 104. Optionally, the electronic sensor 110a-t senses
one or more of audio, image and video data at the location of the respective second
system 102a-f. In one implementation, the electronic sensor 110a-f is an edge device that
is capable of performing one or more of audio, image and video analytics of the data that

are sensed thereby.

[0024] During use, the first party transmits a location request signal from the first user
system 100, the location request signal indicative of a request for locating the second
user. By way of a specific and non-limiting example, the first user 1s a receptionist at a
front desk of the corporate head office. When a visitor wishes to meet with the second
user, the receptionist uses the first system 100 to transmit a signal for requesting an
identification of the current location of the second user. The signal is transmitted, via
communication network 104, to each second user system of the subset 102b, 102e and
102f of the plurality of second user systems 102a-f. In response to receiving the location
request signal, each one of the electronic sensors 110b, 110e and 110f captures at least
one of audio, image and video data within the sensing area thereof. At least one of audio,
image and video analytics of the at least one of audio, image and video data is performed
to identify the second user within the sensing area of one of the electronic sensors 110b,
110e and 110f. According to one implementation, the at least one of audio, image and
video analytics of data that are sensed by the electronic sensors 110b, 110e and 1101 1s
performed using a process in execution on the processors 112b, 112e and 112f,
respectively (processing performed locally). When the process in execution on one of the
processors 112b, 112e or 112f identifies the second user, a Jocation indication signal 1s
transmitted to the first user system 100. In addition, a locate termination signal 1s
transmitted to the other ones of the processors 112b, 112e and 112f for terminating the
search for the second user thereby. Alternatively, when the process in execution on one
of the processors 112b, 112e or 112f identifies the second user, a location notification

signal is provided to the second user, for informing the second user that the first user 1s

attempting to locate him or her.
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[0025] Optionally, the processing that is performed locally to the processors 112b, 112¢
and 1121 does not identify the second user uniquely. Instead, the locally performed
processing merely detects motion (relatively simple analytics) and/or the presence of a
person (medium relative difficulty analytics). Optionally, the processing that is
performed locally to the processors 112b, 112e and 112f tracks a time property of the
sensed data, such as for instance whether a detected person is merely passing by one of
the second user systems 102b,e.f, or whether a detected person 1s seated at one of the
second user systems 102b,e,t. Further optionally, the sensed data are partially analyzed
locally to the second user system 102b,e.f, such as for instance to detect motion or to
detect a person, and the sensed data are subsequently transmitted to another system, such
as for instance the first user system 100, to undergo an analytics process of higher relative
difficulty, such as for instance identifying uniquely the second user based on the sensed
data. Optionally, the higher relative difficulty analytics comprises determining facial
characteristics of the sensed person, and/or comparing the sensed data to a database of

known faces, etc.

[0026] According to an alternative implementation, the at least one of audio, image and
video data sensed by the electronic sensors 110b, 110e and 110f are transmitted to the

first user system 100 via the communication network. Subsequently, the at least one of
audio, image and video analytics of the data that are sensed by the electronic sensors
110b, 110e and 1101 1s performed using a process in execution on processor 108 of the
first user system 100. When the process in execution on processor 108 1dentifies the
second user, a locate termination signal 1s transmitted to the subset of second user
systems 102b, 102e and 102f for terminating the transmission of sensed data to the first

user system 100.

[0027] Optionally, transmitting video data between the second user system 102b,e,f and

the first user system 100, via communication network 104, comprises streaming the video
data, or alternatively it comprises “trickling” individual non-adjacent frames of video
data as 1s described in United States Provisional Patent Application 61/249,384 entitled
“Video Analytics Method and System.” Optionally, video analytics and/or audio
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analytics processing is distributed to a plurality of first user systems, such as for instance

user systems of a plurality of other Skype® users in a peer-to-peer approach.

[0028] In the above implementations, the at least one of audio, image and video
analytics comprises comparing the sensed at least one of audio, image and video data
with template data associated with the second user. In particular, the at least one of
audio, image and video analytics comprises uniquely identifying the second user.
Optionally, video/image/audio analytics is performed to detect “a” person within a
sensing area of the second electronic sensors 110b,e,f, after which a prompt is provided
requesting the detected person to provide a unique identification (such as speak a user
name, password, employee number, etc.) or provide a biometric sample such as a voice
sample or high-quality facial image. Unique identification of the detected person as the
second user, in this implementation, is based on a combination of the result of relatively
less difficult analytics processing and user identification data that is provided by the

detected person.

[0029] In an alternative application, the system of FIG.1 1s used to identify and locate
any member of a predetermined group of individuals. For instance, the location of any

- manager or any administrative assistant etc. may be requested within a corporate setting.
Further alternatively, the system of FIG. 1 1s used to identify and locate an inanimate
object, such as for instance a parcel, a car, a courier, etc. Once the inanimate object 1s
located, relatively simple video/image/audio analytics may be performed to detect any

and initiate a communication with any person proximate the inanimate object.

[0030] In one specific and non-limiting implementation, the electronic sensors 110b,
110e and 110f are video cameras, each of which captures video data within a respective
field of view (FOV) thereof. Collectively, the electronic sensors 110b, 110e and 1101
define an aggregated FOV, which is optionally a non-contiguous FOV. Identification of

the second user, or another target described above, is based on a result of performing

video analytics of the captured video data.

[0031] Referring now to FIG. 2, shown is a schematic diagram of a system according to

an embodiment of the instant invention. A first user system 200 is in communication
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with a plurality of second user systems 202a-f via a communication network 204. The
communication network 204 is one of a local area network (LAN) and a wide area
network (WAN). For instance, the communication network 204 is an Internet Protocol
(IP) network. In addition, a third system 206 is in communication with at least one of the

first user system 200 and the plurality of second user systems 202a-f.

[0032] Reterring still to FIG. 2, the first user system 200 is associated with a first user.
Optionally, the first user system 200 is associated with other users as well. A second user
1s associated with only a subset 202b, 202¢ and 202f of the plurality of second user
systems 202a-f. By way of a specific and non-limiting example, the plurality of second
user systems 202a-f is located within a corporate setting. In this example the second
user, during the execution of his or her daily duties, is known to access one or more of the
subset of second user systems 202b, 202e and 202f, but not the other second user systems
202a, 202¢ or 202d. For instance, the subset of second user systems 202b, 202¢ and 202f
1s located at the head office of the corporation, whereas the other second user systems

202a, 202¢ and 202d are located on the floor of a manufacturing plant of the corporation.

[0033] The first user system 200 comprises a processor 208, and each one of the
plurality of second user systems 202a-f comprises a processor 212a-f, respectively, the
processors 208 and 212a-f for executing machine readable code for implementing
software applications, etc. For instance, the processors 208 and 212a-f are for
implementing at least one of an email application, a social networking application such as

for instance Facebook®, a Voice over Internet Protocol (VoIP) application such as for
instance Skype®, an instant messaging (IM) application, or another communication

application.

[0034] Each one of the second user systems 202a-f further comprises an electronic
sensor 214a-1, respectively, for sensing data within a sensing area of the second user
system 202a-f. For instance, the electronic sensor 214a-f is one of an audio sensor for
sensing audio data and an image sensor for sensing image or video data. Optionally, the
first user system 200 also comprises an electronic sensor 210 for sensing data within a

sensing area of the first user system 200. Optionally, in order to support bidirectional

10
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audio and video communication, the first user system 200 and each of the second user
systems 202a-f comprises an audio sensor and a video sensor, as well as audio and video
output devices, such as for instance a display screen and speakers, respectively. By way
of a specific and non-limiting example, the electronic sensor 210 of the first user system
200 and the electronic sensor 214a-1 of the second user systems 202a-f each comprise a
microphone and a web cam or another type of video camera (such as for instance an IP
camera), either of which may be provided in communication with the second user system
202a-1 or with the first user system 200 via a USB port or via a wireless communication
interface. Optionally, the image (or video) sensor is designed to operate in one or more
of the visible and infra-red regions of the electromagnetic spectrum. Optionally, one or
both of the microphone and the web cam (or other type of camera) are external peripheral
devices of the first and second user systems. Optionally, one or both of the microphone
and the web cam (or other type of camera) are integrated devices of the first and second

user systems.

[0035] Alternatively, the electronic sensor 214a-1 is co-located with a respective one of
the plurality of second user systems 202a-{, but 1s separate from the respective one of the
plurality of second user systems 202a-f. For instance, the electronic sensor 214a-fis a
network (IP) camera that is capable of streaming video data directly to the third system
206, via the communication network 204. Optionally, the electronic sensor 214a-f senses
one or more of audio, image and video data at the location of the respective second
system 202a-f. In one implementation, the electronic sensor 214a-1 1s an edge device that
is capable of performing one or more of audio, image and video analytics of the data that
are sensed thereby. Optionally, transmitting video data between the electronic sensor
214a-f and the third system 206, via communication network 204, comprises “trickling”

individual non-adjacent frames of video data as 1s described in United States Provisional
Patent Application 61/249,384 entitled “Video Analytics Method and System.” When an

event 1s detected, such as for instance when an edge-device electronic sensor 214a-f
detects motion, then optionally full frame video data is transmitted to the third system

206.

11
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[0036] The third system 206 is, for instance, a network server. By way of a specific
and non-limiting example, the third system 206 is a video analytics server, or a video

analytics server farm. Optionally, the third system 206 performs audio analytics and/or

image analytics.

[0037] During use, the first party transmits a location request signal from the first user
system 200, the location request signal indicative of a request for locating the second
user. By way of a specific and non-limiting example, the first user is a receptionist at a
front desk of the corporate head office. When a visitor wishes to meet with the second
user, the receptionist uses the first system 200 to transmit a Signal for requesting an
identification of the current location of the second user. The signal is transmitted, via
communication network 204, to each second user system of the subset 202b, 202¢ and
202f of the plurality of second user systems 202a-f. In response to receiving the location
request signal, each one of the electronic sensors 214b, 214¢ and 214f captures at least

one of audio, image and video data within the sensing area thereof.

[0038] The at least one of audio, image and video data are transmitted, via
communication network 204, from the locations of the subset of second user systems

202b, 202¢ and 202f to the third system 206. A process in execution on a processor of

the third system 206 performs at least one of audio, image and video analytics of the at
least one of audio, image and video data. In particular, the at least one of audio, image
and video analytics is performed to identify the second user within the sensing area of

one of the electronic sensors 214b, 214¢ and 214f.

[0039] When the process in execution on the processor of the third system 206
identifies the second user, a location indication signal is transmitted from the third system
206 to the first user system 200, via communication network 204. In addition, a locate
termination signal is transmitted to the subset of the second user systems 202b, 202e and
202f for terminating the search for the second user, and for optionally terminating the

transmission of sensed data to the third system 206. Alternatively, when the process in

execution on the processor of the third system 206 identifies the second user, a location

12
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notification signal 1s provided to the second user, for informing the second user that the

first user is attempting to locate him or her.

[0040] According to an alternative implementation, the location request signal 1s
transmitted from the first user system 200 directly to the third system 206, via the
communication network 204. Based on stored mapping data, the third system determines
the subset of the plurality of second user systems with which the second user is
associated. The third system subsequently causes the at least one of audio, image and
video data to be transmitted from each second user system of the subset of the plurality of
second user systems. Of course, if the third system 1s receiving continuously at least one
of audio, image and video data from each of the plurality of second user systems, then the
third system merely begins performing the at least one of audio, image and video
analytics of the data that is received from the second user systems of the subset of the
plurality of second user systems. When the second user is identified, a location
indication signal 1s transmitted from the third system 206 to the first user system 200, via

communication network 204.

[0041] In the above implementations, the at least one of audio, image and video
analytics comprises comparing the sensed at least one of audio, image and video data
with template data associated with the second user. In particular, the at least one of

audio, image and video analytics comprises uniquely identifying the second user.

[0042] Optionally, at least some initial processing 1s performed locally to the subset of
second user systems 202b, 202e and 202f. The initial processing does not identify the
second user uniquely. Instead, the locally performed processing merely detects motion
(relatively simple analytics) and/or the presence of a person (medium relative difficulty
analytics). Optionally, the processing that is performed locally to the subset of second
user systems 202b, 202e and 202f tracks a time property of the sensed data, such as for
instance whether a detected person is merely passing by one of the second user systems

202b, 202e or 202f, or whether a detected person is seated at one of the second user

systems 202b, 202¢ or 2021.

13
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[0043] Optionally, the third system 206 is a plurality of other systems. For instance,
the video analytics and/or audio analytics processing is distributed to a plurality of other
user systems, such as for instance user systems of a plurality of other Skype® users in a

peer-to-peer approach.

[0044] In one specific and non-limiting implementation, the electronic sensors 214b,
214e and 214f are video cameras, each of which captures video data within a respective
field of view (FOV) thereof. Collectively, the electronic sensors 214b, 214e and 214
define an aggregated FOV, which is optionally a non-contiguous FOV. Identification of

the second user is based on a result of performing video analytics of the captured video

data.

[0045] Optionally, the location request signal is generated and transmitted n an
automated fashion. By way of a specific and non-limiting example, an office space with
restricted access during non-business hours is provided with an entrance area within
which the first user system (including video and/or audio sensors and optionally video
and/or audio output devices such as a display screen and speakers, respectively) is
located. When a visitor approaches the office space via the entrance area, an electronic
sensor captures video and or audio data relating to the visitor. Optionally, a location
request signal is transmitted to a predetermined subset of second systems within (or
outside of) the office space, requesting a current location of the concierge or other
designated individual. When the concierge or other designated individual is located
within a sensing area of one of the subset of second systems, either a notification 1s sent
to the concierge or other designated individual to inform him or her that a visitor has
arrived, or a communication session is established between the concierge or other
designated individual and the visitor. Further optionally, video and/or audio analytics
processing is performed to identify the visitor. If the visitor is identified as being likely
one of a known second user’s contacts, then a location request signal is transmitted to a
predetermined subset of second systems within (or outside of) the office space,
requesting a current location of the known second user. For instance, if Mrs. X 1s
working late and her husband, Mr. X, arrives to pick her up, then upon identifying Mr. X

within the entrance area, a location request signal is generated and transmitted
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automatically for locating Mrs. X at one of a subset of second systems associated
therewith. When Mrs. X is located within a sensing area of one of the subset of second

systems, either a notification is sent to her to inform her that her husband has arrived, or a

communication session is established between Mrs. X and Mr. X.

[0046] Referring now to FIG. 3, shown is a simplified flow diagram of a method
according to an embodiment of the instant invention. At 300 a signal is transmitted from
a first user system for requesting a location of a second user. For instance, the signal 1s
transmitted via a communication network to each second user system of a subset of a
plurality of second user systems, with which subset the second user 1s associated.
Alternatively, the signal is transmitted via a communication network to a third system,
such as for instance a network server or a video/image/audio analytics server on the
network. At 302, in response to the signal, data is sensed at each one of the subset of the
plurality of second user systems. At 304, it is determined whether the second user 1s
identified within the sensed data. For instance, at least a process in execution on a
processor of each second user system of the subset of the plurality of second user systems
is used to compare the sensed data with template data of the second user, or a process 1n
execution on a processor of the third system is used to compare the sensed data with
template data of the second user. If the second user is not identified, then the method
loops to 302 and additional data is sensed. If the second user is identified, then a signal 1s
transmitted to the first user system, indicating the current location of the second user.
Alternatively, a signal is transmitted to the second user, telling the second user that the

first user is looking for him or her.

0047] Referring now to FIG. 4, shown is a simplified flow diagram of a method of
locating a first user according to an embodiment of the instant invention. At 400 a
plurality of first systems is provided, each first system of the plurality of first systems
including at least an electronic sensing device for capturing at least one of audio, image
and video data within a sensing area of said each first system. At 402 the first user 1s
associated with a first subset of the plurality of first systems. At 404 a location request

signal indicative of a request for locating the first user is transmitted from a second

system. At 406, in response to the location request signal, at least one of audio, image
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and video data 1s captured within the sensing area of each first system of the first subset
of the plurality of first systems. At 408 at least one of audio, image and video analytics
of the at least one of audio, image and video data is performed. At 410, based on a result
of the at least one of audio, image and video analytics, the first user 1s identified within
the sensing area of one of the first systems of the first subset of the plurality of first

systems.

[0048] Referring now to FIG. 5, shown is a simplified flow diagram of a method of
locating a first user according to an embodiment of the instant invention. At 500 the first
user 1s associated with a plurality of first systems, each first system of the plurality of
first systems including at least an electronic sensing device for sensing data within a
sensing area of said each first system. At 502, using a second system, a signal 1s
transmitted that 1s indicative of a request for locating the first user within the sensing area
of one of the plurality of first systems. At 504 at least one of audio, image and video
analytics is performed of data that are sensed using the electronic sensing device of each
first system of the plurality of first systems, to determine a presence of the first user
within the sensing area of one of the plurality of first systems. At 506, when the first user
is determined to be present within the sensing area of the one of the plurality of first
systems, a first indication indicative of the location of the first user within the sensing

area of the one of the plurality of first systems 1s provided.

[0049] Referring now to FIG. 6, shown is a simplified flow diagram of a method ot
locating a first user according to an embodiment of the instant invention. At 600 a
plurality of imaging devices is provided, each imaging device of the plurality of imaging
devices having associated therewith a known field of view (FOV). At 602 the first user 1s
associated with a known first subset of the plurality of imaging devices, wherein the first
subset of the plurality of imaging devices defines a first aggregated FOV. At 604, using a
first system, a first signal is transmitted from a second user, the first signal indicative of a
request by the second user for locating the first user within the first aggregated FOV. At
606 at least one of image analytics and video analytics of data that are captured using the
imaging devices of the first subset of the plurality of imaging devices is performed, to

determine a location of the first user within the first aggregated FOV. At 608, when the
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first user 1s located within the first aggregated FOV, a first indication indicative of the

location of the first user within the first aggregated FOV 1s provided to the second user.

[0050] Referring now to FIG. 7, shown 1s a simplified flow diagram of a method of
locating a first user according to an embodiment of the instant invention. At 700 video
data 1s received at a server, via a communication network, from a sensor at a
predetermined location that i1s remote from the server. At 702 a process in execution on a
processor of the server is used for performing video analytics for determining a presence
of the first user at the predetermined location. At 704, when a result of the video analytics
1s indicative of the first user being present at the predetermined location, an indication
that the first user is at the predetermined location is retrievably stored within a memory

element of the server.

[0051] Referring now to FIGS. 4-7, optionally the first individual 1s not identified
uniquely, but rather a group consisting of a plurality of individuals is identified, wherein
there is at least a predetermined probability that each individual of the group 1s actually
the first individual. Optionally, image data for each of the different members of the
group is presented to the party that requested the location of the first user. The requesting
party may then select, from the different members of the group, the specific individual

that he or she recognizes as being the first user.

[0052] Optionally, when the location of the first user is determined, a log entry 1s

created. In this way, the system may learn over time the most likely locations for the first

user. The subset of first systems or imaging devices may be modified, either to add new
systems or imaging devices where the first user is most often located, or to remove first

systems or imaging devices where the first user is not often located. Optionally, the log
entries are used for security purposes, or to track productivity and/or task progress in the

case of employees.

[0053] Numerous other embodiments may be envisaged without departing from the

scope of the invention.
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CLAIMS

What is claimed is:

1. A method of locating a first user, comprising:

providing a plurality of first systems, each first system of the plurality of first
systems including at least an electronic sensing device for capturing at least one of audio,
image and video data within a sensing area of said each first system:;

assoclating the first user with a first subset of the plurality of first systems;

transmitting from a second system a location request signal indicative of a request
for locating the first user;

in response to the location request signal, capturing the at least one of audio,
image and video data within the sensing area of each first system of the first subset of the
plurality of first systems;

performing at least one of audio, 1image and video analytics of the at least one of
audio, image and video data captured using the electronic sensing device of each first
system of the first subset of the plurality of first systems; and,

based on a result of the at least one of audio, image and video analytics,
identifying the first user within the sensing arca of one of the first systems of the first

subset of the plurality of first systems.

2. A method according to claim 1, wherein the location request signal is transmitted, via a
communication network, from the second system to each first system of the first subset of

the plurality of first systems.

3. A method according to claim 2, wherein the at least one of audio, image and video
analytics 1s performed using at least a process in execution on a processor of a same first

system that captured the at least one of audio, image and video data.

4. A method according to claim 1, wherein the at least one of audio, image and video
analytics 1s performed using at least a process in execution on a processor of the second

system.
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5. A method according to claim 4, wherein the second system is a network server.

6. A method according to claim 5, wherein the network server is at least one of an audio

analytics server, an image analytics server and a video analytics server.

7. A method according to claim 1, wherein the second system comprises a plurality of
user systems, and wherein performing the at least one of audio, image and video analytics

1s accomplished according to a peer-to-peer protocol.

8. A method according to any one of claims 2 to 7, comprising transmitting a location
indication signal, via the communication network, from the one of the first systems of the
first subset of the plurality of first systems to the second system, for indicating the

location of the first user.

9. A method according to any one of claims 2 to 8, comprising transmitting a locate
termination signal, via the communication network, from the one of the first systems ot
the first subset of the plurality of first systems to each of the other ones of the first
systems of the first subset of the plurality of first systems.

10. A method according to any one of claims 1 to 9, wherein the at least one of audio,

image and video analytics comprises video analytics.
11. A method according to any one of claims 1 to 10, wherein the at least one of audio,

image and video analytics comprises comparing the captured at least one of audio, image

and video data with template data associated with the first user.

12. A method according to claim 11, wherein comparing comprises uniquely 1dentifying

the first user.

19



CA 02748065 2011-08-04

Doc. No. 396-12 CA(3)

13. A method according to claim 11, wherein comparing comprises identifying a group of
individuals, each individual of the group being identified as the first user with a

predetermined minimum probability score.

14. A method according to claim 1, wherein the location request signal is transmitted, via
a first communication network, from the second system to a third system, the third

system being in communication with each first system of the first subset of the plurality

of first systems via a second communication network.

15. A method according to claim 14, comprising transmitting the captured at least one of
audio, image and video data from at least some first systems of the first subset of the

plurality of first systems to the third system via the second communication network.

16. A method according to claim 15, wherein a process in execution on a processor of the

third system performs the at least one of audio, image and video analytics of the at least

one of audio, image and video data received from the at least some first systems.

17. A method according to any one of claims 14 to 16, comprising transmitting a location
indication signal, via the first communication network, from the third system to the

second system, the location indication signal for indicating a location of the first user

within the sensing area of the one of the first systems of the first subset of the plurality of

first systems.

18. A method according to any one of claims 14 to 16, comprising storing within a
memory element of the third system location data indicative of a location of the first user
within the sensing area of the one of the first systems of the first subset of the plurality of

first systems.

19. A method according to any one of claims 14 to 18, wherein the first communication

network is the same as the second communication network.
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20. A method according to any one of claims 1 to 19, wherein, in aggregate, the sensing

areas the first systems of the first subset of the plurality of first systems define a non-

contiguous electronic surveillance zone.

21. A method of locating a first user, comprising:

associating the first user with a plurality of first systems, each first system of the
plurality of first systems including at least an electronic sensing device for sensing data
within a sensing area of said each first system;

using a second system, transmitting a signal indicative of a request for locating
the first user within the sensing area of one of the plurality of first systems;

performing at least one of audio, image and video analytics of data that are sensed
using the electronic sensing device of each first system of the plurality of first systems, to
determine a presence of the first user within the sensing area of one of the plurality of
first systems; and,

when the first user is determined to be present within the sensing area of the one
of the plurality of first systems, providing a first indication indicative of the location of

the first user within the sensing area of the one of the plurality of first systems.

22. A method according to claim 21, wherein the plurality of first systems is part of a
known group of first systems including other first systems in addition to the plurality of

first systems.

23. A method according to claim 21 or 22, wherein the sensed data are transmitted from

each first system of the plurality of first systems to the second system via a

communication network, and wherein performing is performed using at least a process 1n

execution on a processor of the second system.

24. A method according to any one of claims 21 to 23, wherein the first indication 1s

provided to a second user via the second system.
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25. A method according to claim 21 or 22, wherein the sensed data are transmitted from
each first system of the plurality of first systems to a third system via a communication

network, and wherein performing is performed using a processor of the third system.

26. A method according to claim 25, wherein the third system 1s a network server.

2'7. A method according to claim 26, wherein the network server is at least one of an

audio analytics server, an image analytics server and a video analytics server.

28. A method according to claim 25, wherein the third system comprises a plurality of

user systems, and wherein performing the at least one of audio, image and video analytics

1s accomplished according to a peer-to-peer protocol.

29. A method according to any one of claims 25 to 28, wherein the first indication 1s

provided to a second user via the second system.

30. A method according to any one of claims 25 to 29, wherein the first indication is

stored within a memory element of the third system.

31. A method according to claim 21 or 22, wherein each first system comprises a
processor for performing the at least one of audio, image and video analytics of data that

are sensed using the electronic sensing device of said each first system.

32. A method according to claim 21 or 22, wherein the location request signal 1s

transmitted, via a communication network, from the second system to each first system ot

the plurality of first systems.

33. A method according to any one of claims 21 to 32, wherein the at least one of audio,

image and video analytics comprises video analytics.
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34. A method according to any one of claims 21 to 32, wherein the at least one of audio,
image and video analytics comprises comparing the sensed data with template data

associated with the first user.

35. A method according to claim 34, wherein comparing comprises uniquely 1dentifying

the first user.

36. A method according to claim 34, wherein comparing comprises identifying a group of
individuals, each individual of the group being identified as the first user with a

predetermined minimum probability score.

37. A method of locating a first user, comprising:

providing a plurality of imaging devices, each imaging device of the plurality of
imaging devices having associated therewith a known field of view (FOV);

associating the first user with a known first subset of the plurality of imaging
devices, wherein the first subset of the plurality of imaging devices defines a first

aggregated FOV;
using a first system, transmitting a first signal from a second user indicative ot a
request by the second user for locating the first user within the first aggregated FOV;
performing at least one of image analytics and video analytics of data that are
captured using the imaging devices of the first subset of the plurality of imaging devices,

to determine a location of the first user within the first aggregated FOV; and,
when the first user is located within the first aggregated FOV, providing to the
second user a first indication indicative of the location of the first user within the first

aggregated FOV.

38. A method according to claim 37, comprising, in response to the first signal, capturing

data using each imaging device of the first subset of the plurality of imaging devices.

39. A method according to claim 37 or 38, wherein determining a location of the first

user within the first aggregated FOV comprises determining a presence of the first user
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within data that are captured using a known imaging device of the first subset of the

plurality of imaging devices.

40. A method according to claim 39, wherein the first indication includes an identifier of

the known imaging device of the first subset of the plurality of imaging devices.

41. A method according to any one of claims 37 to 40, wherein the first indication is

provided to the second user via the first system.

42. A method according to any one of claims 37 to 41, wherein the at least one of image

analytics and video analytics 1s performed using a processor of the first system.

43. A method according to any one of claims 37 to 42, wherein each imaging device of
the first subset of the plurality of imaging devices comprises a processor for performing
the at least one of image analytics and video analytics of data that are captured by said

each 1imaging device.

44. A method according to any one of claims 37 to 43, wherein the at least one of image
analytics and video analytics comprises comparing the captured data with template data

associated with the first user.

45. A method according to claim 44, wherein comparing comprises uniquely 1identifying

the first user.
46. A method according to any one of claims 37 to 45, comprising associating a third user

with a known second subset of the plurality of imaging devices, wherein the second

subset of the plurality of imaging devices defines a second aggregated FOV.

47. A method according to claim 46, wherein the second aggregated FOV partially
overlaps the first aggregated FOV.
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48. A method of locating a first user, comprising:

receiving at a server, via a communication network, video data from a sensor at a
predetermined location that i1s remote from the server;

using a process in execution on a processor of the server, performing video
analytics for determining a presence of the first user at the predetermined location;

when a result of the video analytics is indicative of the first user being present at
the predetermined location, retrievably storing within a memory element of the server an

indication that the first user 1s at the predetermined location.

49. A method according to claim 48, wherein the sensor 1s one of a plurality of sensors

associated with the first user.

50. A method according to claim 49, wherein the plurality of sensors is a subset of

available sensors.

51. A method according to any one of claims 48 to 50, wherein performing video
analytics comprises comparing the video data from the sensor with template data of the

first user.

54. A method according to claim 51, wherein determining a presence of the first user

comprises identifying uniquely the first user.

55. A method according to any one of claims 48 to 54, wherein the server is a video

analytics server.

56. A method according to any one of claims 48 to 54, wherein the server i1s a server of a

video analytics server farm.
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