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INTELLIGENT VIDEO ANALYSIS SYSTEM
AND METHOD

CROSS-REFERENCE TO THE RELATED
APPLICATION

[0001] This application claims priority from Korean Patent
Application No. 10-2014-0106227, filed on Aug. 14,2014, in
the Korean Intellectual Property Office, the disclosure of
which is incorporated herein in its entirety by reference.

BACKGROUND

[0002] 1. Field

[0003] Methods and apparatuses consistent with exemplary
embodiments relate to intelligent video analysis.

[0004] 2. Description of the Related Art

[0005] Video analysis is performed by receiving videos
captured by at least one camera, analyzing contents of the
videos, and extracting characteristics of the videos. In the
related art, it is inefficient that videos transmitted from all
cameras are analyzed without any priority thereto when a
specific event occurs.

SUMMARY

[0006] Exemplary embodiments of the inventive concept
provide a system and method which analyze only videos
related to an occurred event, thereby reducing resources and
a time required for the video analysis and increasing effi-
ciency.

[0007] Various aspects of the embodiments will be set forth
in part in the description which follows and, in part, will be
apparent from the description, or may be learned by practice
of the presented embodiments.

[0008] According to an exemplary embodiment, there is
provided a method of analyzing a video by an intelligent
video analysis system. The method may include: setting ranks
to a plurality of cameras, respectively, based on information
about an event detected by a camera among the plurality of
cameras, the setting performed by an intelligent rank setting
processor; and performing load balancing with respect to data
transmitted from the plurality of cameras based on the ranks
set to the plurality of cameras, the load balancing performed
by a video analysis server that performs video analysis.
[0009] The method may further include generating at least
one logical camera group related to the camera detecting the
event based on the information about the event, the at least
one logical camera group including one or more cameras
among the plurality of cameras.

[0010] The performing the load balancing may be per-
formed by assigning more resources for processing data to a
camera having a higher rank than a camera having a lower
rank among the plurality of cameras to which the ranks are
set.

[0011] The setting the ranks to the plurality of cameras may
be performed based on event metadata related to the event.
The event metadata may include information about at least
one of a type of the event, a time when the event occurs, a
location where the event occurs, proximity of the location
where the event occurs, a direction of movement of an object
in the event, a moving speed of the object in the event, and
attribute of the object in the event.

[0012] Inthe above, method, higher ranks may be set to the
one or more cameras in the at least one logical camera group
than a camera not included in the at least one logical group,
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and the one or more cameras may be given different weights,
respectively, based on the event metadata. Thus, the load
balancing may be performed further based on the different
weights.

[0013] The one or more cameras included in the at least one
logical group may be disposed within a predetermined dis-
tance from the camera detecting the event, or may be physi-
cally connected to the camera detecting the event.

[0014] According to another exemplary embodiment, there
is provided an intelligent video analysis system for analyzing
a video which may include: an intelligent rank setting pro-
cessor configured to set ranks to a plurality of cameras,
respectively, based on information about an event detected by
a camera among the plurality of cameras; and a load balanc-
ing processor configured to perform load balancing with
respect to data transmitted from the plurality of cameras
based on the ranks set to the plurality of cameras. The system
may further include a logical camera group generator config-
ured to generate at least one logical camera group related to
the camera detecting the event, based on the information
about the event, the at least one logical camera group com-
prising one or more cameras among the plurality of cameras.

BRIEF DESCRIPTION OF THE DRAWINGS

[0015] These and/or other aspects will become apparent
and more readily appreciated from the following description
of'the exemplary embodiments, taken in conjunction with the
accompanying drawings, in which:

[0016] FIG. 1 illustrates an intelligent video analysis sys-
tem, according to an exemplary embodiment;

[0017] FIGS. 2 and 3 are diagrams illustrating methods of
logically generating a camera group performed by a logical
camera group generator of an intelligent video analysis sys-
tem, according to exemplary embodiments;

[0018] FIGS. 4 and 5 are diagrams illustrating methods of
logically generating a camera group based on event metadata,
according to exemplary embodiments;

[0019] FIG. 6is a diagram illustrating a method of using an
intelligent video analysis system for management of a build-
ing, according to an exemplary embodiment; and

[0020] FIG. 7 is a flowchart of a method of analyzing a
video using an intelligent video analysis system, according to
an exemplary embodiment.

DETAILED DESCRIPTION OF THE
EXEMPLARY EMBODIMENTS

[0021] Reference will now be made in detail to exemplary
embodiments, which are illustrated in the accompanying
drawings, wherein like reference numerals refer to like ele-
ments throughout. In this regard, the present embodiments
may have different forms and should not be construed as
being limited to the descriptions set forth herein. Accord-
ingly, the embodiments are merely described below, by refer-
ring to the figures, to explain aspects of the present descrip-
tion. The following description and drawings appended
herein are provided for a better understanding of the inventive
concept, and parts of the description and drawings that are
obvious to those of ordinary skill in the technical field may be
omitted here.

[0022] The present specification and drawings are not
intended to restrict the scope of the inventive concept which is
defined by the appended claims. The terms used herein are
chosen to appropriately express the inventive concept and
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should be thus construed based on the meanings and concept
according to the technical idea of the inventive concept.
[0023] As used herein, the term “and/or” includes any and
all combinations of one or more of the associated listed items.
Expressions such as “at least one of,” when preceding a list of
elements, modify the entire list of elements and do not modify
the individual elements of the list.

[0024] FIG. 1 illustrates an intelligent video analysis sys-
tem 100 according to an exemplary embodiment.

[0025] The intelligent video analysis system 100 includes
surveillance cameras S110 to S116 of FIG. 2 installed in
specific regions to watch the specific regions and detect an
event, a video analysis server 110 for storing, managing, and
analyzing videos received from the surveillance cameras
S110 to S116, a logical camera group generator 120 for
grouping the surveillance cameras S110 to S116 based on a
relationship between the surveillance cameras S110 to S116
and an event, and an intelligent rank setting processor 130 for
setting ranks of cameras belonging to a logical camera group.
[0026] The surveillance cameras S110 to S116 are respec-
tively installed in regions that a user desires to watch or
monitor. The surveillance cameras S110 to S116 detect an
event. The event includes both a video event and a voice event.
Examples of the event includes a video set by a user, detection
of a fire, detection of a stolen vehicle, detection of a motion in
a specific region, detection of a specific object or person, a
sound generated when an object is damaged, a noise, a sound
of running, a scream, a sound of explosion, a horn, a sound of
fighting, a sound of music, a sound set by the user, etc.
[0027] The surveillance cameras S110 to S116 are config-
ured to store obtained video/audio data in a local/remote
control storage device in the form of a file or database. The
intelligent video analysis server 110 analyzes the stored
video/audio data.

[0028] According to an exemplary embodiment, the intel-
ligent video analysis server 110 analyzes only video and/or
audio data transmitted from the surveillance cameras S110 to
S116 belonging to a logical camera group S120 generated by
the logical camera group generator 120.

[0029] The intelligent video analysis server 110 may set
ranks to the respective surveillance cameras S110 to S116
belonging to the logical camera group S120, and assign more
resources to analyzing data of a surveillance camera of a high
rank.

[0030] According to an exemplary embodiment, the logical
camera group generator 120 generates a logical camera group
by logically detecting cameras related to a camera that detects
an event.

[0031] FIGS. 2 and 3 are diagrams illustrating methods of
logically generating a camera group used by a logical camera
group generator of an intelligent video analysis system,
according to exemplary embodiments.

[0032] According to an exemplary embodiment, the logical
camera group generator 120 of FIG. 1 may generate a logical
camera group by grouping, into a logical camera group, sur-
veillance cameras that are physically connected to a surveil-
lance camera detecting an event or surveillance cameras that
are within a predetermined radius from the surveillance cam-
era detecting the event.

[0033] According to an exemplary embodiment, referring
to FIG. 2, the logical camera group generator 120 detects
surveillance cameras S111, S112, S113, S114, S115, and
S116, which are physically connected to a surveillance cam-
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era S110 detecting an event, as cameras related to the surveil-
lance camera S110 and groups the detected cameras into a
logical camera group.

[0034] According to an exemplary embodiment, referring
to FIG. 3, the logical camera group generator 120 detects
surveillance cameras S311, S312, S313, S314, and S315,
which are within a predetermined radius from the location of
a surveillance camera S310 detecting an event, as cameras
related to the surveillance camera S110, and groups the
detected cameras into a logical camera group.

[0035] According to an exemplary embodiment, the logical
camera group generator 120 generates a logical camera group
by logically detecting cameras related to a surveillance cam-
era detecting an event, based on event metadata.

[0036] According to an exemplary embodiment, the event
metadata is information for detecting features of the event.
According to an exemplary embodiment, the event metadata
may be used for a video server to analyze data transmitted
from the surveillance cameras so as to generate a logical
camera group or set ranks to surveillance cameras belonging
to a logical camera group.

[0037] The event metadata includes information about at
least one of a type of the event, a time when the event
occurred, a location where the event occurred, proximity of
the location where the event occurred, a direction in which at
least one object moves in the event, a moving speed of the at
least one object in the event, and attribute of the at least one
object in the event. In this case, the attribute information of
the at least one object in the event includes color, size, number
and the like of the at least one object.

[0038] According to an exemplary embodiment, the type of
the event includes fire, disaster, emergency, accident, theft,
trespass, etc. In the information of the date and time when the
event occurred, a different weight may be assigned according
to whether the event occurred on a weekday or a weekend,
whether the event occurred in the daytime or the nighttime,
etc.

[0039] In the information about the location where the
event occurred, a high weight may be assigned to a dangerous
region, a main region to be monitored, etc. For example, when
an event related to a car accident is detected, a high weight
may be assigned to a crossroad, etc.

[0040] The information about the proximity of the location
where the event occurred may be set such that a high weight
is assigned to a surveillance camera near a location where the
event is detected.

[0041] According to an exemplary embodiment, the logical
camera group generator 120 may generate a logical camera
group, based on the location of a surveillance camera detect-
ing an event. According to an exemplary embodiment, refer-
ring to FIG. 6, if a thief is detected on a second floor of a
building, a surveillance camera installed at a first-floor exit
S171 and a surveillance camera installed at a third-floor exit
S173 may be grouped into a logic camera group when a
surveillance camera detecting the thief is located at an exit.

[0042] FIGS. 4 and 5 are diagrams illustrating a method of
generating a logical camera group performed by a logical
camera group generator and a method of setting ranks to
cameras belonging to the logical camera group performed by
an intelligent rank setting unit, according to exemplary
embodiments.
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[0043] FIG. 5 illustrates a method of setting a priority for
each of a plurality of logical camera groups when the plurality
of logical camera groups are present according to another
exemplary embodiment.

[0044] The intelligent rank setting processor 130 of FIG. 1
may assign weights to cameras belonging to a logical camera
group by assigning weights to pieces of information consti-
tuting event metadata representing features of an occurred
event, based on Equation 1 below.

Rank=Pc*Zxw, [Equation 1]

In Equation 1, ‘Pc’ denotes a priority assigned to a surveil-
lance camera, ‘x,” denotes each of pieces of information con-
stituting event metadata, and ‘w,” denotes weights assigned to
the pieces of the information constituting the event metadata.
‘Pc’ denoting the priority assigned to a surveillance camera
may be set according to a priority assigned to alogical camera
group to which the surveillance camera belongs or may be set
by a user.

[0045] According to an exemplary embodiment, referring
to FIG. 4, a third surveillance camera S413 detects a stolen
vehicle and informs a video analysis system of the detection
of'an event. In this case, information about a moving speed of
the stolen vehicle (e.g., 90 km/h), information about a direc-
tion of movement of the stolen vehicle, etc. may be used as
event metadata.

[0046] The logical camera group generator 120 of FIG. 1
may generate a logical camera group, based on a location of
the surveillance camera detecting an event and information
S410 about a direction of movement of an object in the event.
[0047] Referring to FIG. 4, the logical camera group gen-
erator 120 groups, into a logical camera group S400, a first
surveillance camera S411, a second surveillance camera
S412, a fourth surveillance camera S414, a fifth surveillance
camera S415, a sixth surveillance camera S416, and a seventh
surveillance camera S417, which are within a predetermined
range from the third surveillance camera S413 that first
detects the stolen vehicle.

[0048] Then, the intelligent rank setting processor 130 of
FIG. 1 sets ranks to the surveillance cameras S411 to S417
belonging to the logical camera group S400. In this case, the
intelligent rank setting processor 130 may set ranks to the
surveillance cameras S411 to S417, based on information
about amoving speed of the stolen vehicle (e.g., 90 km/h) and
information about a direction of movement of the stolen
vehicle that are contained in the event metadata.

[0049] For example, when the stolen vehicle is moving to
the east, the first surveillance camera S411, the second sur-
veillance camera S412, and the fourth surveillance camera
S414 located opposite the direction of movement of the stolen
vehicle need not be considered.

[0050] The fifth surveillance camera S415, the sixth sur-
veillance camera S416, and the seventh surveillance camera
S417 that are located in the direction of movement of the
stolen vehicle should be first considered. A higher rank may
be assigned to the seventh surveillance camera S417 among
the fifth surveillance camera S415, the sixth surveillance
camera S416, and the seventh surveillance camera S417,
since the stolen vehicle may pass by the fifth surveillance
camera S415 and the sixth surveillance camera S416 in ten
seconds when the moving speed of the stolen vehicle is con-
sidered.

[0051] Therefore, the intelligent rank setting processor 130
may assign a highest rank to the seventh surveillance camera
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S417 and next ranks to the fifth surveillance camera S415 and
the sixth surveillance camera S416 among the surveillance
cameras S411 to S417 belonging to the logical camera group
S400. Also, a higher rank may be assigned to a surveillance
camera that is closer to the direction of movement of the
stolen vehicle among the fifth surveillance camera S415 and
the sixth surveillance camera S416.

[0052] In addition, the intelligent rank setting processor
130 may assign lower ranks to the first surveillance camera
S411, the second surveillance camera S412, and the fourth
surveillance camera S414. In this case, the intelligent rank
setting processor 130 may set ranks to the surveillance cam-
eras S411to S417 by assigning a weightto each ofatleast one
of the pieces of information constituting the event metadata.

[0053] Theintelligent rank setting processor 130 provides a
queue 140 included in the intelligent video analysis server
110 of FIG. 1 with information about at least one surveillance
camera belonging to the logical camera group S400 together
with information about the ranks of the surveillance cameras.

[0054] For example, the intelligent rank setting processor
130 provides the queue 140 included in the intelligent video
analysis server 110 with information about the seventh sur-
veillance camera S417 and information that the seventh sur-
veillance camera S417 ranks first in the logical camera group
S400. Thereafter, when the fifth surveillance camera S415
ranks second in the logical camera group S400, information
about the fifth surveillance camera S415 and information that
the fitth surveillance camera S415 ranks second are provided
to the queue 140. When the sixth surveillance camera S416
ranks third in the logical camera group S400, information
about the sixth surveillance camera S416 and information
that the sixth surveillance camera S416 ranks third are pro-
vided to the queue 140.

[0055] In addition, information related to the first surveil-
lance camera S411, the second surveillance camera S412, and
the fourth surveillance camera S414 may be set to be provided
to or not be provided to the queue 140 included in the video
analysis server 110, based on predetermined criteria.

[0056] FIG. 5 illustrates a case in which a plurality of
logical camera groups are generated, according to an exem-
plary embodiment.

[0057] FIG. Sillustrates a case in which a third surveillance
camera S513 first detects a stolen vehicle, and a seventh
surveillance camera S617 detects a suspected stolen vehicle,
and the third and seventh surveillance cameras S513 and
S617 each inform the intelligent video analysis system 100 of
the detection of an event. In this case, the third surveillance
camera S513 and the seventh surveillance camera S617 may
each inform the intelligent video analysis server 110 of FIG.
1 of the detection of the event.

[0058] After the event is detected, each of the third surveil-
lance camera S513 and the seventh surveillance camera S617
extracts event metadata representing the event according to
the detected event. Referring to FIG. 5, the third surveillance
camera S513 and the seventh surveillance camera S617 may
extract, as event metadata, information regarding a moving
speed and a direction of movement of the detected stolen
vehicle and the detected suspected stolen vehicle.

[0059] Then, the logical camera group generator 120 of
FIG. 1 may generate a logical camera group by detecting
cameras that are within a predetermined range from the loca-
tion of each of the third and seventh surveillance cameras
S513 and S617.
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[0060] In detail, the logical camera group generator 120
generates a first logical camera group S500 by detecting a
fourth surveillance camera S514, a fifth surveillance camera
S515, and a sixth surveillance camera S516 in relation to the
third surveillance camera S513.

[0061] Also, the logical camera group generator 120 gen-
erates a second logical camera group S600 by detecting a fifth
surveillance camera S515, a sixth surveillance camera S516,
an eighth surveillance camera S618, and a ninth surveillance
camera S619 in relation to the seventh surveillance camera
S617.

[0062] The intelligent rank setting processor 130 of FIG. 1
may be configured to assign a higher weight to the second
logical camera group S600 among the first logical camera
group S500 and the second logical camera group S600 but
may be configured differently by a user.

[0063] For example, the intelligent rank setting processor
130 may be configured to assign a higher weight to the second
logical camera group S600 when a stolen vehicle is being
chased, and a higher weight to the first logical camera group
S500 when a situation in which a vehicle was stolen needs to
be investigated.

[0064] According to an exemplary embodiment, it is
assumed that a stolen vehicle is being chased and a higher
weight is assigned to the second logical camera group S600 to
which the seventh surveillance camera S617 detecting the
stolen vehicle belongs.

[0065] In this case, in Equation 1, a higher priority Pc is
assigned to a surveillance camera belonging to the second
logical camera group S600. That is, weights Pc assigned to
the respective fifth, sixth, eighth and ninth surveillance cam-
eras S515, S516, S618, and S619 may be higher than weights
Pc assigned to the third and fourth surveillance cameras S513
and S514.

[0066] A direction of movement of the stolen vehicle may
be considered when a rank of each camera is set. In this case,
higher weights w, are assigned to the eighth surveillance
camera S618 and the ninth surveillance camera S619 than
weights w, assigned to the fifth surveillance camera S515 and
the sixth surveillance camera S516 among the surveillance
cameras belonging to the second logical camera group S600.
[0067] The intelligent rank setting processor 130 may set
ranks to the surveillance cameras belonging to the first logical
camera group S500 and the second logical camera group
S600 by performing the above process or a process of addi-
tionally considering event metadata.

[0068] Referring to FIG. 5, first to seventh ranks may be
assigned to the eighth surveillance camera S618, the ninth
surveillance camera S619, the seventh surveillance camera
S617, the third surveillance camera S513, the fifth surveil-
lance camera S515, the sixth surveillance camera S516, and
the seventh surveillance camera S617, respectively.

[0069] In this case, the intelligent rank setting processor
130 may transmit information and ranking information about
these surveillance cameras to the video analysis server 110.
The intelligent video analysis server 110 may assign
resources such as slots by using a load balancing processor
150, based on the order of the ranks of these surveillance
cameras.

[0070] According to an exemplary embodiment, the intel-
ligent rank setting processor 130 may transmit information
and ranking information about all the surveillance cameras
belonging to the logical camera groups to the video analysis
server 110.
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[0071] According to an exemplary embodiment, the intel-
ligent rank setting processor 130 may transmit to the intelli-
gent video analysis server 110 only information about sur-
veillance cameras of a particular rank or higher among
information about surveillance cameras belonging to a logi-
cal camera group. For example, referring to FIG. 5, the intel-
ligent rank setting processor 130 may be configured to trans-
mit information about surveillance cameras of the fourth rank
or higher. In this case, the intelligent rank setting processor
130 transmits to the intelligent video analysis server 110 only
information about the eighth surveillance camera S618, the
ninth surveillance camera S619, the seventh surveillance
camera S617 and the third surveillance camera S513 together
with ranking information about these surveillance cameras.
[0072] The load balancing processor 150 of the intelligent
video analysis server 110 assigns video slots based on the
information and ranking information about the surveillance
cameras received from the intelligent rank setting processor
130.

[0073] In this case, the load balancing processor 150 may
change the number of video slots to be assigned, based on the
ranks of the surveillance cameras.

[0074] Referring to FIG. 5, when all the information about
the third to ninth surveillance cameras S513 to S619 is
received, the intelligent video analysis server 110 may assign
a largest number of video slots to the eighth surveillance
camera S618 of the first rank and a smallest number of video
slots to the seventh surveillance camera S617 of'alowest rank.
[0075] According to an exemplary embodiment, when all
the information of the third to ninth surveillance cameras
S513 to S619 is received, the intelligent video analysis server
110 may be configured to assign video slots to only surveil-
lance cameras of the fifth rank or higher, based on settings
determined by a user.

[0076] According to an exemplary embodiment, the load
balancing processor 150 of the intelligent video analysis
server 110 may be configured to assign video slots by sequen-
tially reading information about surveillance cameras that is
sorted in the queue 140.

[0077] Inthe queue 140, the information about the surveil-
lance cameras is sorted in ascending order of ranks. Referring
to FIG. 5, the information about the eighth surveillance cam-
era S618 of the first rank is first input to the queue 140, and the
load balancing processor 150 first reads this information and
assigns a slot for analyzing the information about the eighth
surveillance camera S618.

[0078] FIG. 6is a diagram illustrating a method of using an
intelligent video analysis system for management of a build-
ing, according to an exemplary embodiment.

[0079] The intelligent video analysis system 100 installs
surveillance cameras in internal regions of a building to be
watched or monitored, and the surveillance cameras detect an
event occurring in each of the regions and transmit informa-
tion regarding the detected event to the intelligent video
analysis server 110 or a separate storage server.

[0080] Thelogical camera group generator 120 generates at
least one logical camera group related to at least one surveil-
lance camera detecting an event. For management of the
building, the logical camera group generator 120 may set as a
logical camera group a floor of the building on which a
surveillance camera detecting an event is installed.

[0081] For example, when a burglary event is detected at a
central position S170 on the second floor of the building, the
logical camera group generator 120 may generate a logical
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camera group including surveillance cameras S180, S181,
and S182 that are within a predetermined radius from a sur-
veillance camera located on the central position S170.

[0082] Inthis case, the logical camera group generator 120
may be configured to generate one logical camera group
including all surveillance cameras installed on the second
floor of the building.

[0083] The intelligent rank setting processor 130 sets ranks
to cameras belonging to a logical camera group, based on
event metadata. For example, when a thief moves in a right
direction after a burglary event is detected at the central
position S170 on the second floor of the building, a low rank
may be assigned to the surveillance camera S180 located at a
left side of the central position S170 and high ranks may be
assigned to surveillance cameras S181 and S182 located at a
right side of the central position S170.

[0084] According to another exemplary embodiment,
when a burglary event is detected at the central position S170
on the second floor and an exit to the first or third floor of the
building is present at the central position S170, a central
position S171 on the first floor and a central position S173 on
the third floor may be grouped into one logical camera group.

[0085] When surveillance cameras on the central positions
S170, S171, and S183 on the first to third floors are grouped
into one logical camera group, the intelligent rank setting
processor 130 may assign ranks to the surveillance cameras
based on a path and direction of movement of the thief
detected on the second floor.

[0086] For example, when a thief moves to the central
position S173 on the third floor via the exit after the thief is
detected at the central position S170 on the second floor, the
intelligent rank setting processor 130 may assign a highest
rank to the central position S173 on the third floor on which
the thief can be found, a middle rank to the central position
S170 on the second floor on which the thief was detected, and
a lowest rank to the central position S171 on the first floor.

[0087] In this case, data transmitted from a surveillance
camera installed at the central position S173 on the third floor
is first input to the queue 140 of the video analysis server 110.
Then, data transmitted from a surveillance camera installed at
the central position S170 on the second floor is input to the
queue 140. Lastly, data transmitted from a surveillance cam-
era installed at the central position S171 on the first floor is
input to the queue 140.

[0088] Aftertheload balancing processor 150 receives data
transmitted from the queue 140, the load balancing processor
150 assigns a slot for processing data transmitted from the
surveillance camera installed at the central position S173 on
the third floor to a first video analysis (VA) server 151, a slot
for processing data transmitted from the surveillance camera
installed at the central position S170 on the second floor to a
second VA server 153, and a slot for processing data trans-
mitted from the surveillance camera installed at the central
position S171 on the first floor to a third VA server 155.

[0089] The load balancing processor 150 may differently
set the number of slots to be assigned to each of the first VA
server 151, the second VA server 153, and the third VA server
155. The load balancing processor 150 may be configured to
assign a largest number of slots to analyze data transmitted
from the surveillance camera installed at the central position
S173 on the third floor of highest priority among the three
positions S171, S170, and S173.
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[0090] FIG. 7 is a flowchart of a method of analyzing a
video using an intelligent video analysis system, according to
an exemplary embodiment.

[0091] In an intelligent video analysis system, a surveil-
lance camera watches and monitors a particular region and
detects an event when the event occurs in the particular
region. When an event is detected by the surveillance camera
(operation S710), a logical camera group related to the sur-
veillance camera detecting the event is generated (operation
S720). The logical camera group may be generated by deter-
mining that surveillance cameras, which are physically
within a distance of a predetermined radius from the surveil-
lance camera detecting the event, are related to the surveil-
lance camera detecting the event and grouping the surveil-
lance cameras into a logical camera group. Also, surveillance
cameras that are logically related to the surveillance camera
detecting the event may be grouped into a logical camera
group according to a type of the detected event.

[0092] When a thief is found at an exit on a second floor of
a building as in the embodiment of FIG. 6, surveillance cam-
eras installed on the second floor on which the thief may move
may be grouped into a logical camera group, and exits on the
respective first to third floors of the building may be grouped
into a logical camera group considering that the thief may
move to an exit. According to an exemplary embodiment, at
least one logical camera group may be generated (operation
S720).

[0093] After the at least one logical camera group is gen-
erated, a priority may be assigned to each of the at least one
logical camera group and ranks may be assigned to surveil-
lance cameras belonging to each of the at least one logical
camera group (operation S730).

[0094] Afterthe ranks are assigned to the surveillance cam-
eras, a video analysis server may assign resources such as
slots according to the ranks (operation S740).

[0095] As described above, according to the above exem-
plary embodiments, an intelligent video analysis system logi-
cally selects only surveillance cameras related to an event.
Then ranks are assigned to the logically selected surveillance
cameras based on event metadata representing a relevance to
the event, and a video server assigns slots in ascending order
of'the ranks of the surveillance cameras, thereby reducing the
number of surveillance cameras to be used to analyze a video.
[0096] Also, only surveillance cameras that are highly
associated with the event may be selected to reduce resources
and costs for analyzing a video. Also, a video can be rapidly
analyzed by assigning ranks to the surveillance cameras that
are highly associated with the event.

[0097] The above exemplary embodiments can be imple-
mented as computer readable code in a computer readable
recording medium. The computer readable recording
medium may be any recording apparatus capable of storing
data that can be read by a computer system.

[0098] Examples of the computer readable recording
medium include a read-only memory (ROM), a random
access memory (RAM), a compact disc (CD)-ROM, a mag-
netic tape, a floppy disk, an optical data storage device, and so
on. The computer readable medium can be distributed among
computer systems that are interconnected through a network,
and the computer readable code may be stored and imple-
mented in the distributed system.

[0099] At least one of the components, elements or units
represented by a block as illustrated in FIGS. 1 and 6 may be
embodied as various numbers of hardware, software and/or
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firmware structures that execute respective functions
described above, according to an exemplary embodiment. For
example, at least one of these components, elements or units
may use a direct circuit structure, such as a memory, process-
ing, logic, a look-up table, etc. that may execute the respective
functions through controls of one or more microprocessors or
other control apparatuses. Also, at least one of these compo-
nents, elements or units may be specifically embodied by a
module, a program, or a part of code, which contains one or
more executable instructions for performing specified logic
functions. Also, at least one of these components, elements or
units may further include a processor such as a central pro-
cessing unit (CPU) that performs the respective functions, a
microprocessor, or the like. Further, although a bus is not
illustrated in the above block diagrams, communication
between the components, elements or units may be performed
through the bus. Functional aspects of the above exemplary
embodiments may be implemented in algorithms that execute
on one or more processors. Furthermore, the components,
elements or units represented by a block or processing steps
may employ any number of related art techniques for elec-
tronics configuration, signal processing and/or control, data
processing and the like.

[0100] It should be understood that the exemplary embodi-
ments described herein should be considered in a descriptive
sense only and not for purposes of limitation. Descriptions of
features or aspects within each embodiment should typically
be considered as available for other similar features or aspects
in other embodiments.

[0101] While exemplary embodiments have been
described with reference to the figures, it will be understood
by those of ordinary skill in the art that various changes in
form and details may be made therein without departing from
the spirit and scope of the inventive concept as defined by the
following claims.

What is claimed is:

1. A method of analyzing a video, performed by an intel-
ligent video analysis system, the method comprising:

setting ranks to a plurality of cameras, respectively, based

on information about an event detected by a camera
among the plurality of cameras, the setting performed by
an intelligent rank setting processor; and

performing load balancing with respect to data transmitted

from the plurality of cameras based on the ranks set to
the plurality of cameras, the load balancing performed
by a video analysis server that performs video analysis.

2. The method of claim 1, further comprising generating at
least one logical camera group related to the camera detecting
the event, based on the information about the event, the at
least one logical camera group comprising one or more cam-
eras among the plurality of cameras.

3. The method of claim 2, wherein the performing the load
balancing comprises assigning more resources for processing
data to a camera having a higher rank than a camera having a
lower rank among the plurality of cameras to which the ranks
are set.

4. The method of claim 3, further comprising assigning
priorities to the at least one logical camera group, respec-
tively, based on the information about the event, and

wherein a camera included in a logical camera group hav-

ing a higher priority is assigned more resources for pro-
cessing data than a camera included in a logical camera
group having a lower priority.
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5. The method of claim 1, wherein the performing the load
balancing comprises not receiving or not processing data
transmitted from a camera to which a rank below a predeter-
mined rank among the ranks is set, by the intelligent video
analysis system.

6. The method of claim 1, wherein the setting the ranks to
the plurality of cameras is performed based on event metadata
related to the event, and

wherein the event metadata comprises information about at

least one of a type of the event, a time when the event
occurs, a location where the event occurs, proximity of
the location where the event occurs, a direction of move-
ment of an object in the event, a moving speed of the
object in the event, and attribute of the object in the
event.

7. The method of claim 1, further comprising generating at
least one logical camera group related to the camera detecting
the event, based on the information about the event, the at
least one logical camera group comprising one or more cam-
eras among the plurality of cameras,

wherein the information about the event comprises event

metadata related to the event, and

wherein the event metadata comprises information about at

least one of a type of the event, a time when the event
occurs, a location where the event occurs, proximity of
the location where the event occurs, a direction of move-
ment of an object in the event, a moving speed of the
object in the event, and attribute of the object in the
event.

8. The method of claim 7, wherein higher ranks are set to
the one or more cameras in the at least one logical camera
group than a camera not included in the at least one logical
group,

wherein the one or more cameras are given different

weights, respectively, based on the event metadata, and
wherein the load balancing is performed further based on
the different weights.

9. The method of claim 7, wherein the one or more cameras
included in the at least one logical group are disposed within
a predetermined distance from the camera detecting the
event.

10. The method of claim 7, wherein the one or more cam-
eras included in the at least one logical group are physically
connected to the camera detecting the event.

11. The method of claim 1, wherein the performing the load
balancing comprises assigning more resources for processing
datato a camera of a higher rank than a camera of a lower rank
among the plurality of cameras to which the ranks are set.

12. An intelligent video analysis system for analyzing a
video, the intelligent video analysis system comprising: an
intelligent rank setting processor configured to set ranks to a
plurality of cameras, respectively, based on information about
anevent detected by a camera among the plurality of cameras;
and

a load balancing processor configured to perform load

balancing with respect to data transmitted from the plu-
rality of cameras based on the ranks set to the plurality of
cameras.

13. The system of claim 12, further comprising a logical
camera group generator configured to generate at least one
logical camera group related to the camera detecting the
event, based on the information about the event, the at least
one logical camera group comprising one or more cameras
among the plurality of cameras.
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14. The system of claim 13, wherein the load balancing
processor is configured to assign more resources for process-
ing data to a camera having a higher rank than a camera
having a lower rank among the plurality of cameras to which
the ranks are set.

15. The system of claim 14, wherein the logical camera
group generator is further configured to assign priorities to
the at least one logical camera group, respectively, based on
the information about the event, and

wherein the load balancing processor is further configured

to assign more resources for processing data to a camera
included in a logical camera group having a higher pri-
ority than a camera included in a logical camera group
having a lower priority.

16. The system of claim 14, wherein the system is config-
ured to not receive or not process data transmitted from a
camera to which a rank below a predetermined rank among
the ranks is set for analyzing the video.

17. The system of claim 12, wherein the intelligent rank
setting processor is configured to set the ranks to the plurality
of cameras based on event metadata related to the event, and

wherein the event metadata comprises information about at

least one of a type of the event, a time when the event
occurs, a location where the event occurs, proximity of
the location where the event occurs, a direction of move-
ment of an object in the event, a moving speed of the
object in the event, and attribute of the object in the
event.

18. The system of claim 12, further comprising a logical
camera group generator configured to generate at least one
logical camera group related to the camera detecting the
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event, based on the information about the event, the at least
one logical camera group comprising one or more cameras
among the plurality of cameras,

wherein the information about the event comprises event
metadata related to the event, and

wherein the event metadata comprises information about at
least one of a type of the event, a time when the event
occurs, a location where the event occurs, proximity of
the location where the event occurs, a direction of move-
ment of an object in the event, a moving speed of the
object in the event, and attribute of the object in the
event.

19. The system of claim 18, wherein the intelligent rank
setting processor is configured to set higher ranks the one or
more cameras in the at least one logical camera group than a
camera not included in the at least one logical group,

wherein the intelligent rank setting processor is further
configured to give different weights to the one or more
cameras, respectively, based on the event metadata, and

wherein the load balancing processor is configured to per-
form the load balancing further based on the different
weights.

20. The system of claim 12, wherein the load balancing
processor is configured to perform the load balancing by
assigning more resources for processing data to a cameraof a
higher rank than a camera of a lower rank among the plurality
of cameras to which the ranks are set.
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