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FIGURE 1

(57) Abstract: Disclosed herein is a video surveillance system that
analyzes an event captured by at least one camera (100), and intelli-
gently pairs the at least one camera (100) with at least one client device
(200) and therefore allowing the at least one client device (200) to
stream at least one live video from the at least one camera (100). The
pairing is based on a number of factors comprising event type, event
conditions, event severity, degree of informative contents captured by
the at least one camera (100), location of the at least one client device
(200), how the at least one client device (200) is registered to the
device manager (300), network conditions, or a combination thereof.
The system is also able to intelligently couple the at least one live
video stream with useful contextual information based on the analyzed
results. A video surveillance method for the same is also disclosed
herein.
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VIDEO SURVEILLANCE SYSTEM AND METHOD

TECHNICAL FIELD OF THE INVENTION
The present invention relates generally to a video surveillance system and a
method for the same, and more particularly to an intelligent video surveillance

system and a method for the same.

BACKGROUND OF THE INVENTION

Surveillance system has been widely implemented nowadays for the purpose of
monitoring activities and events that may or may not involve people. It is
normally utilized to allow end users to justify and take appropriate actions based
on the activities and events. For instance, surveillance system allows law
enforcers to identify a criminal activity such as burglary activity, and take
appropriate actions in order to prevent the criminal activity or to capture the

criminals that are responsible for the criminal activity.

There are many ways to do so, and one of the most common ways is by means
of imagery/electronic equipment such as closed-circuit television (CCTV),
cameras, video cameras, etc. Surveillance system that uses such
imagery/electronic equipment is normally termed video surveillance system, and
is connected to a recording device or a wired or wireless IP network. This
particularly system normally requires handling and management by human

personnel, which is the cause for a number of disadvantages.

For one disadvantage, a security guard may not be swift enough to analyze a
particular event, and therefore would not be able to take appropriate actions
such as informing a right party, or streaming a live video stream to a right party.
For another disadvantage, an event may occur in a very short time, allowing no
time for a security guard to fully comprehend and analyse the short event, thus
once again appropriate actions could not be taken. Additionally, as such video

surveillance system involves human personnel, human errors are bound to
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happen. For instance, a security guard may misinterpret an event, and therefore
a wrong party is being informed, or a live video stream is forwarded to a wrong
party. For another instance, a security guard may miss an occurrence of an
event, and therefore is totally unaware of it, resulting in no action being taken at

all.

Apart from the above, human personnel would not be able to provide accurate
contextual information to end users of video surveillance system. In addition to
the video footages and images conveyed to end users, contextual information is
additional information that is equally important and useful for the end users to

make a better decision, and take the most appropriate action.

Therefore, it has become an aim of the present invention to introduce a video
surveillance system and a video surveillance method that overcome the
discussed disadvantages, specifically, a video surveillance system and a video
surveillance method that analyze an event, intelligently and accurately pair and
stream live video streams from cameras to client devices, and coupling the live
video streams with useful and accurate contextual information, all without human

intervention.

SUMMARY OF THE INVENTION

The first technical aspect of the present invention is directed to a video
surveillance system. The system is able to analyze an event captured by at least
one camera, and thereafter intelligently pair the at least one camera with at least
one client device based on several factors. The pairing allows the at least one
client device to stream at least one live video stream from the at least one
camera. In addition to the above, the system is also capable of coupling the at
least one live video stream with useful contextual information based on the

analyzed resulits.

According to an embodiment of the present invention, the video surveillance

system comprises at least one camera that is continuously monitoring an area;
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at least one client device that is in standby mode to be paired with and stream at
least one live video stream from the at least one camera; a device manager for
managing the at least one camera and the at least one client device; and a
database for storing information of the at least one camera and information of
the at least one client device; characterized in that the system further comprises
an event detection means for detecting an occurrence of an event via the at least
one camera; an event analyzing means for extracting and analyzing information
of the event; a stream director means for determining pairing configurations of
the at least one camera and the at least one client device based on a number of
factors comprising event type, event conditions, event severity, degree of
informative contents captured by the at least one camera, location of the at least
one client device, how the at least one client device is registered to the device
manager, network conditions, or a combination thereof, wherein the pairing
configurations can be one camera to one client device, one camera to many
client devices, many cameras to one client device, or many cameras to many
client devices; an event prioritizing means for determining a priority score for the
event based on event type, event conditions, event severity, network conditions,
number of active live video streams, priority score of active live video streams,
number of new live video streams, or a combination thereof, and a stream
enforcer means for pairing the at least one camera and the at least one client
device according to the pairing configurations determined by the stream director
means and the priority score determined by the event prioritizing means, thus
allowing the at least one client device to stream the at least one video stream
from the at least one camera, and coupling the at least one live video stream
with contextual information based on the analyzed results produced by the event

analyzing means.

The second technical aspect of the present invention is directed to a video
surveillance method. The method allows an event captured by at least one
camera to be analyzed, and thereafter intelligently pairs the at least one camera
with at least one client device based on several factors. The pairing allows the at

least one client device to stream at least one live video stream from the at least
one camera. In addition to the above, the method allows the at least one video
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stream to be coupled with useful contextual information based on the analyzed

results.

According to an embodiment of the present invention, the video surveillance
method comprises the steps of having at least one camera to continuously
monitor an area; having at least one client device in standby mode to be paired
with and stream at least one live video stream from the at least one camera;
managing the at least one camera and at least one client device; and storing
information of the at least one camera and information of the at least one client
device in a database; characterized in that the method further comprises the
steps of detecting an occurrence of an event via the at least one camera;
extracting and analyzing information of the event; determining pairing
configurations of the at least one camera and the at least one client device
based on a number of factors comprising event type, event conditions, event
severity, degree of informative contents captured by the at least one camera,
location of the at least one client device, how the at least one client device is
registered to the device manager, network conditions, or a combination thereof,
wherein the pairing configurations can be one camera to one client device, one
camera to many client devices, many cameras to one client device, or many
cameras to many client devices; determining a priority score for the event based
on event type, event conditions, event severity, network conditions, number of
active live video streams, priority score of active live video streams, number of
new live video streams, or a combination thereof; pairing the at least one camera
and the at least one client device according to the determined pairing
configurations and the determined priority score; streaming the at least one
video stream from the at least one camera to the at least one client device; and
coupling the at least one live video stream with contextual information based on

the analyzed results.

BRIEF DESCRIPTION OF THE DRAWINGS
Figure 1 illustrates the video surveillance system of the present invention and the

involved elements;
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Figure 2 illustrates an example of graphical user interface (GUI) of a client

device; and

Figure 3 is a flow chart depicting the video surveillance method of the present

invention.

DETAILED DESCRIPTION OF THE INVENTION

The above mentioned and other features and objects of this invention will
become more apparent and better understood by reference to the following
detailed description. It should be understood that the detailed description made
known below is not intended to be exhaustive or limit the invention to the precise
disclosed form as the invention may assume various alternative forms. On the
contrary, the detailed description covers all the relevant modifications and
alterations made to the present invention, unless the claims expressly state

otherwise.

The term “event’ used herein means dynamic events, which may comprise fire
event, flood event, burglary event, thievery event, traffic accident event, traffic
violation event, and other emergency or non-emergency events that are
determined by an administrator of the system and method of the present

invention.

The term “camera” used herein means video cameras, closed-circuit television

(CCTV) cameras, and other cameras that have the capability to capture and

record images or videos.

The term “client device” used herein means mobile or non-mobile devices that

have image viewing capability, or live or non-live video playback capability.

The present invention comprises two fundamental technical aspects, which will

be fully described herein with the aid of accompanying figures. The first
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fundamental technical aspect relates to a video surveillance system, whereas

the second fundamental technical aspect relates to a video surveillance method.

We now refer to the first fundamental technical aspect and Figure 1. The video
surveillance system of the present invention is a system that enables an event
captured by at least one camera (100) to be thoroughly analysed, intelligently
pairs the at least one camera (100) with at least one client device (200) via wired
or wireless network based on several factors therefore allowing streaming of at
least one live video stream from the at least one camera (100) to the at least one
client device (200), and couples the at least one live video stream with

contextual information (900) based on the analysed results.

The aforesaid system comprises at least one camera (100); at least one client
device (200); a device manager (300); a database (400); an event detection
means (501); an event analyzing means (503); a stream director means (502);

an event prioritizing means (504); and a stream enforcer means (506).

All of the aforesaid elements will now be elaborated in details.

The at least one camera (100) of the present system is always in operation. In
other words, the at least one camera (100) is always capturing and recording

images or videos, continuously monitoring an area.

The at least one client device (200) of the present system is always in standby
mode. In other words, the at least one client device (200) is always ready to be
paired with the at least one camera (100), and thereafter to stream at least one

live video stream from the at least one camera (100).

The device manager (300) of the present system is introduced generally to
manage the at least one camera (100) and the at least one client device (200). In
other words, the main responsibility of the device manager (300) is to gather as
much information as it can in order for the present system to intelligently pair the
at least one camera (100) and the at least one client device (200) during an
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occurrence of an event, of which will become more apparent at a later part of this

document.

The device manager (300) is capable to discover the at least one camera (100)
and other cameras (100) that may or may not be in the vicinity. The locations of
all those discovered cameras (100) will subsequently be identified as well.
Further, the device manager (300) allows an administrator of the present system

to name and group all the discovered cameras (100).

The device manager (300) is also capable to discover the at least one client
device (200) and other client devices (200) that may or may not be in the vicinity.
Those discovered client devices (200) will subsequently be registered to the
device manager (300). The registration of the discovered client devices (200)
can be done based on event type. For example, one of the discovered client
devices (200) may be registered to the device manager (300) to receive
notification relating to fire event. The registration of the discovered client devices
(200) can also be done based on department of which they belong to. For
example, one of the discovered client devices (200) belongs to personnel of
traffic department, and therefore it may be registered to the device manager (300)
to receive notification on traffic accident event, traffic violation event, and other
events that relate to traffic. The locations of those discovered client devices
(200), in terms of which access points they are associated with, will also be
identified, and regularly updated. This is prudent as only the discovered devices
(200) that are in the vicinity of an event will be notified. For example, two of the
discovered client devices (200), namely Client Device A and Client Device B, are
registered to the device manager (300) to receive notification relating to thievery
event, wherein the location of Client Device A is in a town, and the location of
Client Device B is out of the town. During a thievery event in the town, only
Client Device A will be notified of the thievery event, whereas Client Device B will
not be notified. Further, the device manager (300) allows the administrator of the
present system to name and group all the discovered client devices (200) based

on how they are registered to the device manager (300).
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The database (400) of the present system is introduced generally to store any
information of the at least one camera (100) and any information of the at least
one client device (200) that are presented by the device manager (300).
Therefore, all the aforesaid information such as name, grouping, location, and
any other information of the at ieast one camera (100) and the at least one client
device (200) that are gathered by the device manager (300) are stored in the

database (400). All event histories are stored in the database (400) as well.

The event detection means (501) of the present system is introduced to detect
an occurrence of an event via the at least one camera (100). Once the event is
detected, the event detection means (501) generates an event notification, which
is then forwarded to the stream director means (502) to inform about the
occurrence of the event. The event notification may comprise any information
relating to the event and/or the at least one camera (100) that captures and
records the occurrence of the event, such as event identity, event type, event
timestamp, camera identity of the at least one camera (100) that captures and
records the occurrence of the event, at least one event snapshot captured by the
at least one camera (100), or a combination thereof. Such event notification

contains important information, and therefore it is stored in the database (400).

The stream director means (502), which upon receiving the event notification will
initially check if there is more than one similar event notification. If yes, the
stream director means (502) will consolidate all those similar event notifications,

and store such consolidation in the database (400).

Thereafter, the stream director means (502) forwards the event notification to the
event analyzing means (503) for analysis. In other words, the event analyzing
means (503) extracts information from the event notification, and analyzes it.
This is crucial as the extracted and analyzed information will be converted to
contextual information (900), which will be coupled with the at least one live
video stream at a later stage. The coupling of the contextual information (900) to
the at least one live video stream will be discussed at a later part of this

document. The analysis can be carried out in many ways. One of the ways is to
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have the event analyzing means (503) extracts the at least one event snapshot
captured by the at least one camera (100) from the event notification and
analyzes it. For example, the event snapshot depicts a car that violates a traffic
regulation. In this case, the event analyzing means (503) will extract and analyze
any information that relates to the car such as the car registration number, the
car model, the car colour, number of passengers, etc., and present the analyzed

results as contextual information (900).

Soon after the stream director means (502) forwards the event notification to the
event analyzing means (503), the stream director means (502) determines
pairing configurations of the at least one camera (100) and the at least one client
device (200), which can be one camera (100) to one client device (200), one
camera (100) to many client devices (200), many cameras (100) to one client
device (200), or many cameras (100) to many client devices (200). The selection
of the at least one camera (100) and the at least one client device (200), and to
pair them together are done based on several factors such as event type, event
conditions, event severity, degree of informative contents captured by the at
least one camera (100), location of the at least one client device (200), how the
at least one client device (200) is registered to the device manager (300),
network conditions, or a combination thereof. To be more specific, the stream
director means (502) identifies the at least one camera (100) that detects the
occurrence of the event, a camera group that the at least one camera (100)
belongs to, and all other cameras (100) that belong to the just identified camera
group. Subsequently, the stream director means (502) selects the at least one
camera (100) and any other cameras (100) from the just identified cameras
based on event type, event conditions, event severity, degree of informative
contents captured by the at least one camera (100), network conditions, or a
combination thereof. The stream director means (502) also identifies the at least
one client device (200), a client device group that the at least one client device
(200) belongs to, and all other client devices (200) that belong to the just
identified client device group. Subsequently, the stream director means (502)
selects the at least one client device (200) and any other client devices (200)
from the just identified client devices (200) to be paired with the at least one
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selected camera (100) based on event type, event conditions, event severity,
location of the at least one client device (200), how the at least one client device
(200) is registered to the device manager (300), network conditions, or a

combination thereof.

After the pairing configurations are determined, the stream director means (502)
presents the pairing configurations in a form of matrix (700) based on a policy
(505), which determines how the matrix (700) is formed. Examples of the pairing

configurations in the form of matrix (700) are as below:

o one camera (100) to one client device (200)
[CAM(x1),Device(y1)]

) one camera (100) to many client devices (200)
[CAM(x1),Device{y1,y2,...,yn}]

. many cameras (100) to one client device (200)
[CAM{x1,x2,...,xn},Device(y1)]

) many cameras (100) to many client devices (200)

[CAM{x1,x2,...,n},Device{y1,y2,...,yn}]

Then, the stream director means (502) proceeds to generate at least one
instruction (800) based on the matrix (700), which may comprise the matrix (700),
the event identity, and any other information that may be necessary for the
stream enforcer means (506) to perform the pairing of the at least one camera
(100) and the at least one client device (200).

Additionally, the instruction (800) is tagged with a priority score (600), which is
determined by the event prioritizing means (504) based on event type, event
conditions, event severity, network conditions, number of active live video
streams, priority score of active live video streams, number of new live video
streams, or a combination thereof. In general, less critical event will be given a
lower priority score (600), whereas more critical event will be given a higher
priority score (600). For example, a fire event will have a higher priority score
(600) than a traffic violation event (600). For another example, a fire event
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involving three buildings will have a higher priority score (600) than a fire event
involving only one building (600). Therefore, when the network is congested, the
event with higher priority score (600) will be prioritized and streamed from the at
least one camera (100) to the at least one client device (200). Each priority score
(600) contain a pre-defined stream configuration such as frame rate and
resolution. Hence, the event with higher priority score (600) will be streamed
from the at least one camera (100) to the at least one client device (200) with
higher frame rate and resolution. Such priority score (600) contains important

information, and therefore it is stored in the database (400).

The stream enforcer means (506), upon receiving the instructions (800), pairs
the at least one camera (100) with the at least one client device (200) according
to the pairing configurations determined by the stream director means (502) and
the priority score (600) determined by the event prioritizing means (504), which
ultimately allows the at least one client device (200) to stream the at least one
video stream from the at least one camera (100). Specifically, the pairing is
executed by having the stream enforcer means (506) to interact with and provide
the at least one client device (200) with any information necessary for the at
least one client device (200) to interact with and request the at least one live
video stream from the at least one camera (100), wherein the information may
comprise IP address of the at least one camera (100), the analyzed results
produced by the event analyzing means (503), event timestamp, or a
combination thereof. All the aforesaid information can be packed into a message
for easy delivery and interaction between the stream enforcer means (506) and
the at least one client device (200). Once the at least client device (200) receives
the message, it is then able to request and stream the at least one live video

stream from the at least one camera (200).

Thereafter, the at least one client device (200) informs the stream enforcer
means (506) about the streaming. Then, the stream enforcer means (506) enters
this information into the database (400) and starts to couple the at least one live

video stream with contextual information (900) based on the analyzed resuits

produced by the event analyzing means (503). The contextual information (S00)
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can be presented in the forms of images, texts, audio, augmented live video
streams, or a combination thereof. Referring now to Figure 2, it is shown an
example of graphical user interface (GUI) of a client device (200). As it can be
seen here, the client device (200) is streaming from six cameras (100), therefore
having six live video streams. The first and fifth live video streams consist of
contextual information (900), which is in the form of augmentation. The
augmentation can be in many ways such as highlighting of a particular detail in
the live video stream with a box, a colour, or a combination thereof. The live
video streams are also accompanied by other contextual information (900) in the
forms of images, texts, and audio, all of which may be presented in a separate

window.

Once the streaming has ended, the at least one client device (200) will inform
the stream enforcer means (506), which subsequently enters this information
into the database (400).

We now refer to the second fundamental technical aspect, Figure 1, and Figure
3. The video surveillance method of the present invention is a method that
enables an event captured by at least one camera (100) to be thoroughly
analysed, intelligently pairs the at least one camera (100) with at least one client
device (200) via wired or wireless network based on several factors therefore
allowing streaming of at least one live video stream from the at least one camera
(100) to the at least one client device (200), and couples the at least one live

video stream with contextual information (900) based on the analysed resuits.

The aforesaid method comprises the first step of having at least one camera
(100) to continuously monitor an area. The at least one camera (100) should

always be in an operation mode, capturing and recording images or videos.

The second step is to have at least one client device (200) to be always in
standby mode. In other words, the at least one client device (200) is always
ready to be paired with the at least one camera (100), and thereafter to stream at

least one live video stream from the at least one camera (100).
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The third step is to manage the at least one camera (100) and the at least one
client device (200) (11). At this point, information relating to the at least one
camera (100) and the at least one client device (200) is gathered as much as
possible in order to allow the present method to intelligently pair the at least one
camera (100) and the at least one client device (200) during an occurrence of an

event, of which will become more apparent at a later part of this document.

Specifically, the management of the at least one camera (11) comprises
discovering the at least one camera (100) and other cameras (100) that may or
may not be in the vicinity, identifying the locations of all those discovered

cameras (100), and naming and grouping all the discovered cameras (100).

Specifically, the management of the at least one client device (11) comprises
discovering the at least one client device (200) and other client devices (200)
that may or may not be in the vicinity, registering those discovered client devices
(200), and naming and grouping all the discovered client devices (200) based on

how they are registered.

The registration of the discovered client devices (200) can be done based on
event type. For example, one of the discovered client devices (200) may be
registered to the device manager (300) to receive notification relating to fire
event. The registration of the discovered client devices (200) can also be done
based on department of which they belong to. For example, one of the
discovered client devices (200) belongs to personnel of traffic department, and
therefore it may be registered to the device manager (300) to receive notification
on traffic accident event, traffic violation event, and other events that relate to
traffic. The locations of those discovered client devices (200), in terms of which
access points they are associated with, will also be identified, and regularly
updated. This is prudent as only the discovered devices (200) that are in the
vicinity of an event will be notified. For example, two of the discovered client
devices (200), namely Client Device A and Client Device B, are registered to the

device manager (300) to receive notification relating to thievery event, wherein
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the location of Client Device A is in a town, and the location of Client Device B is
out of the town. During a thievery event in the town, only Client Device A will be

notified of the thievery event, whereas Client Device B will not be notified.

The subsequent step involves storing information of the at least one camera
(100) and information of the at least one client device (200), which are gathered
in the prior step, in a database (400) (12). Therefore, all the aforesaid
information such as name, grouping, location, and any other information of the at
least one camera (100) and the at least one client device (200) are stored in the

database (400). All event histories are stored in the database (400) as well.

The next step involves detecting an occurrence of an event via the at least one
camera (100) (13). Once the event is detected, an event notification is generated
to inform about the occurrence of the event. The event notification may comprise
any information relating to the event and/or the at least one camera (100) that
captures and records the occurrence of the event, such as event identity, event
type, event timestamp, camera identity of the at least one camera (100) that
captures and records the occurrence of the event, at least one event snapshot
captured by the at least one camera (100), or a combination thereof. Such event
notification contains important information, and therefore it is stored in the
database (400). If there is more than one similar event notification, those similar
event notifications will be consolidated and such action will be entered into the
database (400).

Thereafter, the event notification is subjected to analysis. In other words,
information from the event notification is extracted and analyzed (14). This is a
crucial step as the extracted and analyzed information will be converted to
contextual information (900), which will be coupled with the at least one live
video stream at a later stage. The coupling of the contextual information (900) to
the at least one live video stream will be discussed at a later part of this
document. The analysis can be carried out in many ways. One of the ways is to
extract the at least one event snapshot captured by the at least one camera (100)

from the event notification and analyzes it. For example, the event snapshot
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depicts a car that violates a traffic regulation. In this case, any information that
relates to the car such as the car registration number, the car model, the car
colour, number of passengers, etc. will be extracted, analyzed, and presented as

contextual information (900).

Soon after that, pairing configurations of the at least one camera (100) and the at
least one client device (200) are determined (15). The pairing configurations can
be one camera (100) to one client device (200), one camera (100) to many client
devices (200), many cameras (100) to one client device (200), or many cameras
(100) to many client devices (200). The selection of the at least one camera (100)
and the at least one client device (200), and to pair them together are done
based on several factors such as event type, event conditions, event severity,
degree of informative contents captured by the at least one camera (100),
location of the at least one client device (200), how the at least one client device
(200) is registered to the device manager (300), network conditions, or a
combination thereof. To be more specific, the step of determining pairing
configurations further comprises a first step of identifying the at least one camera
(100) that detects the occurrence of the event, a camera group that the at least
one camera (100) belongs to, and all other cameras (100) that belong to the just
identified camera group; a second step of selecting the at least one camera (100)
and any other cameras (100) from the just identified cameras based on event
type, event conditions, event severity, degree of informative contents captured
by the at least one camera (100), network conditions, or a combination thereof, a
third step of identifying the at least one client device (200), a client device group
that the at least one client device (200) belongs to, and all other client devices
(200) that belong to the just identified client device group; and a fourth step of
selecting the at least one client device (200) and any other client devices (200)
from the just identified client devices (200) to be paired with the at least one
selected camera (100) based on event type, event conditions, event severity,
location of the at least one client device (200), how the at least one client device
(200) is registered to the device manager (300), network conditions, or a

combination thereof.
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After the pairing configurations are determined (15), the pairing configurations
are presented in a form of matrix (700) based on a policy (505), which
determines how the matrix (700) is formed. Examples of the pairing

configurations in the form of matrix (700) are as below:

. one camera (100) to one client device (200)
[CAM(x1),Device(y1)]

. one camera (100) to many client devices (200)
[CAM(x1),Device{y1,y2,...,yn}]

) many cameras (100) to one client device (200)
[CAM{x1,x2,...,xn},Device(y1)]

) many cameras (100) to many client devices (200)

[CAM{x1,x2,...,n},Device{y1,y2,...,yn}]

Subsequently, at least one instruction (800) is generated based on the matrix
(700), which may comprise the matrix (700), the event identity, and any other
information that may be necessary for performing the pairing of the at least one

camera (100) and the at least one client device (200).

Additionally, the instruction (800) is tagged with a priority score (600), which is
determined based on event type, event conditions, event severity, network
conditions, number of active live video streams, priority score (600) of active live
video streams, number of new live video streams, or a combination thereof (16).
In general, less critical event will be given a lower priority score (600), whereas
more critical event will be given a higher priority score (600). For example, a fire
event will have a higher priority score (600) than a traffic violation event (600).
For another example, a fire event involving three buildings will have a higher
priority score (600) than a fire event involving only one building (600). Therefore,
when the network is congested, the event with higher priority score (600) will be
prioritized and streamed from the at least one camera (100) to the at least one
client device (200). Each priority score (600) contain a pre-defined stream
configuration such as frame rate and resolution. Hence, the event with higher
priority score (600) wiil be streamed from the at least one camera (100) to the at

PCT/MY2014/000137



WO 2015/080557

10

15

20

25

30

17

least one client device (200) with higher frame rate and resolution. Such priority
score (600) contains important information, and therefore it is stored in the
database (400).

The subsequent step involves pairing the at least one camera (100) with the at
least one client device (200) according to the pairing configurations determined
by the stream director means (502) and the priority score (600) determined by
the event prioritizing means (504) (17), both of which are embedded within the
instructions (800). This pairing ultimately allows the at least one client device
(200) to stream the at least one video stream from the at least one camera (100)
(18). Specifically, the pairing is executed by interacting with and provide the at
least one client device (200) with any information necessary for the at least one
client device (200) to interact with and request the at least one live video stream
from the at least one camera (100), wherein the information may comprise IP
address of the at least one camera (100), the analyzed results, event timestamp,
or a combination thereof. All the aforesaid information can be packed into a
message for easy delivery to the at least one client device (200). Once the at
least client device (200) receives the message, it is then able to request and

stream the at least one live video stream from the at least one camera (200) (18).

Thereafter, the at least one live video stream is coupled with contextual
information (900) based on the analyzed resuilts (19). The contextual information
(900) can be presented in the forms of images, texts, audio, augmented live
video streams, or a combination thereof. Referring now to Figure 2, it is shown
an example of graphical user interface (GUI) of a client device (200). As it can be
seen here, the client device (200) is streaming from six cameras (100), therefore
having six live video streams. The first and fifth live video streams consist of
contextual information (900), which is in the form of augmentation. The
augmentation can be in many ways such as highlighting of a particular detail in
the live video stream with a box, a colour, or a combination thereof. The live
video streams are also accompanied by other contextual information (900) in the
forms of images, texts, and audio, all of which may be presented in a separate

window.
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A video surveillance system comprises:

a)
b)

c)

d)

at least one camera (100) that is continuously monitoring an area;
at least one client device (200) that is in standby mode to be paired
with and stream at least one live video stream from the at least one
camera (100);

a device manager (300) for managing the at least one camera (100)
and the at least one client device (200); and

a database (400) for storing information of the at least one camera

(100) and information of the at least one client device (200);

characterized in that the system further comprises;

e)

¢))

h)

an event detection means (501) for detecting an occurrence of an
event via the at least one camera (100);

an event analyzing means (503) for extracting and analyzing
information of the event;

a stream director means (502) for determining pairing
configurations of the at least one camera (100) and the at least one
client device (200) based on event type, event conditions, event
severity, degree of informative contents captured by the at least
one camera (100), location of the at least one client device (200),
how the at least one client device (200) is registered to the device
manager (300), network conditions, or a combination thereof,
wherein the pairing configurations can be one camera (100) to one
client device (200), one camera (100) to many client devices (200),
many cameras (100) to one client device (200), or many cameras
(100) to many client devices (200);

an event prioritizing means (504) for determining a priority score
(600) for the event based on event type, event conditions, event
severity, network conditions, number of active live video streams,
priority score (600) of active live video streams, number of new live

video streams, or a combination thereof; and
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i) a stream enforcer means (506) for pairing the at least one camera
(100) and the at least one client device (200) according to the
pairing configurations determined by the stream director means
(502) and the priority score (600) determined by the event
prioritizing means (504), thus allowing the at least one client device
(200) to stream the at least one video stream from the at least one
camera (100), and coupling the at least one live video stream with
contextual information (900) based on the analyzed results

produced by the event analyzing means (503).

A video surveillance system in accordance with claim 1, wherein the event
detection means (501) generates an event notification to inform the
stream director means (502) about the occurrence of the event, wherein
the event notification comprises event identity, event type, camera identity
of the at least one camera (100) that detects the occurrence of the event,
event timestamp, at least one event snapshot captured by the at least one

camera (100), or a combination thereof.

A video surveillance system in accordance with claim 1, wherein the
stream director means (502) presents the pairing configurations in a form
of matrix (700) based on a policy (505) that determines how the matrix
(700) is formed, and thereafter generates at least one instruction (800)
based on the matrix (700) to instruct the stream enforcer means (506) to
perform the pairing, wherein the at least one instruction (800) is tagged
with the priority score (600) determined by the event prioritizing means
(504).

A video surveillance system in accordance with claim 1, wherein the

stream director means (502) determines the pairing configurations by:

a) identifying the at least one camera (100) that detects the
occurrence of the event, a camera group that the at least one

camera (100) belongs to, and all other cameras (100) that belong
to the just identified camera group;
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b) selecting the at least one camera (100) and any other cameras
(100) from the just identified cameras (100) based on event type,
event conditions, event severity, degree of informative contents
captured by the at least one camera (100), network conditions, or a
combination thereof;

) identifying the at least one client device (200), a client device group
that the at least one client device (200) belongs to, and all other
client devices (200) that belong to the just identified client device
group; and

d) selecting the at least one client device (200) and any other client
devices (200) from the just identified client devices (200) to be
paired with the at least one selected camera (100) based on event
type, event conditions, event severity, location of the at least one
client device (200), how the at least one client device (200) is
registered to the device manager (300), network conditions, or a

combination thereof.

A video surveillance system in accordance with claim 1, wherein the
stream enforcer means (506) pairs the at least one camera (100) and the
at least one client device (200) according to the pairing configurations
determined by the stream director means (502) and the priority score (600)
determined by the event prioritizing means (504) by interacting with and
providing the at least one client device (200) with IP address of the at
least one camera (100), the analyzed results produced by the event
analyzing means (503), event timestamp, or a combination thereof, in
order to enable the at least one client device (200) to request the at least

one live video stream from the at ieast one camera (100).

A video surveillance method comprises the steps of:

a) having at least one camera (100) to continuously monitor an area;

b) having at least one client device (200) in standby mode to be
paired with and stream at least one live video stream from the at

least one camera (100),
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managing the at least one camera (100) and at least one client
device (200) (11); and

storing information of the at least one camera (100) and
information of the at least one client device (200) in a database
(400) (12);

characterized in that the method further comprises the steps of:

e)

g)

h)

)

k)

detecting an occurrence of an event via the at least one camera
(100) (13),

extracting and analyzing information of the event (14);

determining pairing configurations of the at least one camera (100)
and the at least one client device (200) (15) based on event type,
event conditions, event severity, degree of informative contents
captured by the at least one camera (100), location of the at least
one client device (200), how the at least one client device (200) is
registered to the device manager (300), network conditions, or a
combination thereof, wherein the pairing configurations can be one
camera (100) to one client device (200), one camera (100) to many
client devices (200), many cameras (100) to one client device (200),
or many cameras (100) to many client devices (200);

determining a priority score for the event (16) based on event type,
event conditions, event severity, network conditions, number of
active live video streams, priority score (600) of active live video
streams, number of new live video streams, or a combination
thereof,

pairing the at least one camera (100) and the at least one client
device (200) according to the determined pairing configurations
and the determined priority score (600) (17);

streaming the at least one video stream from the at least one
camera (100) to the at least one client device (200) (18); and
coupling the at least one live video stream with contextual

information (900) based on the analyzed results (19).



WO 2015/080557

10

15

20

25

30

7)

8)

9)

22

A video surveillance method in accordance with claim 6 further comprises
the step of generating an event notification to inform about the occurrence
of the event, wherein the event notification comprises event identity, event
type, camera identity of the at least one camera (100) that detects the
occurrence of the event, event timestamp, at least one event snapshot

captured by the at least one camera (100), or a combination thereof.

A video surveillance method in accordance with claim 6, wherein the
pairing configurations are presented in a form of matrix (700) based on a
policy (505) that determines how the matrix (700) is formed, and at least
one instruction (800) is generated based on the matrix (700), wherein the
at least one instruction (800) is tagged with the determined priority score
(600).

A video surveillance method in accordance with claim 6, wherein the step

of determining the pairing configurations further comprises the steps of:

a) identifying the at least one camera (100) that detects the
occurrence of the event, a camera group that the at least one
camera (100) belongs to, and all other cameras (100) that belong
to the just identified camera group;

b) selecting the at least one camera (100) and any other cameras
(100) from the just identified cameras (100) based on event type,
event conditions, event severity, degree of informative contents
captured by the at least one camera (100), network conditions, or a
combination thereof;

c) identifying the at least one client device (200), a client device group
that the at least one client device (200) belongs to, and all other
client devices (200) that belong to the just identified client device
group; and

d) selecting the at least one client device (200) and any other client
devices (200) from the just identified client devices (200) to be
paired with the at least one selected camera (100) based on event
type, event conditions, event severity, location of the at least one
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client device (200), how the at least one client device (200) is
registered to the device manager (300), network conditions, or a

combination thereof.

A video surveillance method in accordance with claim 6, wherein the step
of pairing the at least one camera (100) and the at least one client device
(200) according to the determined pairing configurations and determined
priority score (600) further comprises the step of interacting with and
providing the at least one client device (200) with IP address of the at
least one camera (100), the analyzed results, event timestamp, or a
combination thereof, in order to enable the at least one client device (200)
to request the at least one live video stream from the at least one camera
(100).
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