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“Method for managing image data at electronic device”

FIELD OF INVENTION

[0001] The present application relates to an image data processing,
and more particularly to a method for managing image data at an electronic
device. The present application is based on, and claims priority from an

5  Indian Application Number 201641009144 filed on 16™ March, 2016, the
disclosure of which is hereby incorporated by reference herein.
BACKGROUND OF INVENTION

[0001] The importance of a video camera for surveillance and

security is being used by a security agency. The security agency utilizes a
10 camera feed for a post event analysis. A transmission format typically used
for the camera feed are H.264/265 over an Internet Protocol (IP) network.
The transmission format is developed for a real-time video streaming for
many applications (e.g., video chat, live event streaming, internet video
display or the like). The transmission format is adopted as it is for the video
15  surveillance application. However, when used as it is in the video
surveillance application, a transmission process encounters various
problems.
[0002] In the existing methods, one of the method is used to
transmit all the data in high resolution. This increases the transmission
20  bandwidth usage. Further, the data is transmitted over channels without
sufficient bandwidth. This may be the case on a cellular network and a
remote location monitoring application. This results in degrading
performance in the video surveillance application. In another method, the
data is transmitted after compression at a lower resolution. This results in
25  loss of important forensic data.
[0003] But, the conventional systems and methods are effective to a
degree during transmission of the data but includes both advantages and

disadvantages in terms of bandwidth usage, memory, power, loss of
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information due to a channel, cost, level of accuracy, ability to support
multiple environments, reliable in communication or the like. Thus, there
remains a need of a robust method for managing the data at an electronic
device.
5 OBJECT OF INVENTION
[0004] The principal object of the embodiments herein is to provide

a method for managing an image data at an electronic device.

[0005] Another object of the embodiments herein is to receive a
plurality of image frame.

10 [0006] Another object of the embodiments herein is to segment
each of the image frames into a plurality of blocks.

[0007] Another object of the embodiments herein is to detect a set
of blocks from a plurality of blocks that includes a frequent motion of one
or more object(s) in each of the image frames.

15 [0008] Another object of the embodiments herein is to detect a rate
of motion of the object in the detected set of blocks.

[0009] Another object of the embodiments herein is to determine a
differential motion data of the object among the image frames based on the
rate of motion of the object.

20 [0010] Another object of the embodiments herein is to transmit a
portion of the image frames corresponding to the differential motion data
frequently compared to the remaining image frames in the plurality of
image frames.

[0011] Another object of the embodiments herein is to determine a

25  set of blocks corresponding to a background portion and a set of blocks
corresponding to a foreground portion in each of the image frames based on

the differential motion data.
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[0012] Another object of the embodiments herein is to crop a
boundary of the set of blocks corresponding to the background portion and
the set of blocks corresponding to the foreground portion.

[0013] Another object of the embodiments herein is to process at

5  least one of the set of blocks corresponding to the background portion to
have a quality lower the set of blocks corresponding to the foreground
portion.

[0014] Another object of the embodiments herein is to detect an
importance block of the at least one object of the set of blocks

10 corresponding to the foregoing portion based on a plurality of parameters.

[0015] Another object of the embodiments herein is to process the
important blocks corresponding to the foreground portion in each of the
image frames.

[0016] Another object of the embodiments herein is to transmit the

15  processed important blocks over a network.
SUMMARY

[0017] Embodiments herein disclose a method for managing image
data at an electronic device. The method includes receiving, by a coding
unit, a plurality of image frame. Further, the method includes detecting, by

20 the coding unit, a rate of motion of at least one object in each block of the
image frames. Further, the method includes controlling, by the coding unit,
a rate of transmission of each of the blocks of the image frames based on
the rate of motion of the at least one object.

[0018] In an embodiment, controlling the rate of transmission of

25  each of the blocks of the image frames based on the rate of motion of the at
least one object includes determining a differential motion data of the at
least one object among the image frames based on the rate of motion of the
at least one object, and transmitting the blocks of the image frames

corresponding to the differential motion data over a network.
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[0019] In an embodiment, the method includes determining a set of
blocks corresponding to a background portion and a set of blocks
corresponding to a foreground portion in each of the image frames based on
the differential motion data. Further, the method includes processing at

5  least one of the set of blocks corresponding to the background portion to
have a quality lower the set of blocks corresponding to the foreground
portion. Further, the method includes transmitting the processed set of
blocks over the network.

[0020] In an embodiment, the coding unit is configured to process

10 at least one of the set of blocks corresponding to the background portion to
have the quality lower the set of blocks corresponding to the foreground
portion by cropping at least one of boundary of the set of blocks
corresponding to the background portion and the set of blocks
corresponding to the foreground portion.

15 [0021] In an embodiment, the boundary of the set of blocks
corresponding to the background portion and the set of blocks
corresponding to the foreground portion are lined with boundary used by a
compression technique.

[0022] In an embodiment, the method includes determining a set of

20  blocks corresponding to the background portion and a set of blocks
corresponding to the foreground portion in each of the image frames based
on the differential motion data. Further, the method includes detecting an
importance block of the at least one object of the set of blocks
corresponding to the foregoing portion based on a plurality of parameters.

25  Further, the method includes processing the important blocks
corresponding to the foreground portion in each of the image frames.
Further, the method includes transmitting the processed important blocks

over the network.
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[0023] In an embodiment, the parameters includes at least one of an
availability of the at least one object in each of the image frames,
information already transmitted corresponding to the at least one object, a
rate of motion of the at least one object in each of the image frames,

5  resolution, and an output from an object detection technique.

[0024] In an embodiment, the coding unit is configured to process
the important blocks corresponding to the foreground portion in each of the
image frames by cropping boundary of the important blocks corresponding
to the foreground portion.

10 [0025] In an embodiment, the boundary of the important blocks is
lined with the boundary used by the compression technique.

[0026] In an embodiment, the rate of motion of the at least one
object in each block of each of the image frames is detected by segmenting
each of the image frames into a plurality of blocks and detecting a set of

15  blocks from the plurality of block that includes a frequent motion of the at
least one object in each of the image frame.

[0027] Embodiments herein disclose a method for managing an
image data at an electronic device. The method includes receiving, by a
coding unit, a plurality of image frames. Further, the method includes

20  determining, by the coding unit, a differential motion data of the at least
one foreground object among the plurality of image frames. Further, the
method includes controlling a rate of transmission over a network by
transmitting a portion of the image frames corresponding to the differential
motion data frequently compared to the remaining image frames in the

25  plurality of image frames.

[0028] In an embodiment, the remaining portions of the image
frames are visible from a viewpoint and do not change frequently over a

period of time.
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[0029] Embodiments herein disclose an electronic device for
managing an image data. The electronic device includes a coding unit in
communication with a memory and a processor. The coding unit is
configured to receive a plurality of image frame. Further, the coding unit is

5  configured to detect a rate of motion of at least one object in each block of
the image frames. Further, the coding unit is configured to control a rate of
transmission of each of the blocks of the image frames based on the rate of
motion of the at least one object.

[0030] Embodiments herein disclose an electronic device for

10  managing image data. The electronic device includes a coding unit in
communication with a memory and a processor. The coding unit is
configured to receive a plurality of image frames. Further, the coding unit
is configured to determine a differential motion data of the at least one
foreground object among the plurality of image frames. Further, the coding

15  unit is configured to control a rate of transmission over a network by
transmitting a portion of the image frames corresponding to the differential
motion data frequently compared to the remaining image frames in the
plurality of image frames.

[0031] Accordingly the embodiment herein provides a computer

20  program product including a computer executable program code recorded
on a computer readable non-transitory storage medium. The computer
executable program code when executed causing the actions including
receiving, by a coding unit, a plurality of image frame. The computer
executable program code when executed causing the actions including

25  detecting, by the coding unit, a rate of motion of at least one object in each
block of the image frames. The computer executable program code when
executed causing the actions including controlling, by the coding unit, a
rate of transmission of each of the blocks of the image frames based on the

rate of motion of the at least one object.
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[0032] Accordingly the embodiment herein provides a computer
program product including a computer executable program code recorded
on a computer readable non-transitory storage medium. The computer
executable program code when executed causing the actions including

5  receiving, by a coding unit, a plurality of image frames. The computer
executable program code when executed causing the actions including
determining, by the coding unit, a differential motion data of the at least
one foreground object among the plurality of image frames. The computer
executable program code when executed causing the actions including

10 controlling a rate of transmission over a network by transmitting a portion
of the image frames corresponding to the differential motion data
frequently compared to the remaining image frames in the plurality of
image frames.

[0033] These and other aspects of the embodiments herein will be

15  better appreciated and understood when considered in conjunction with the
following description and the accompanying drawings. It should be
understood, however, that the following descriptions, while indicating
preferred embodiments and numerous specific details thereof, are given by
way of illustration and not of limitation. Many changes and modifications

20  may be made within the scope of the embodiments herein without departing
from the spirit thereof, and the embodiments herein include all such
modifications.

BRIEF DESCRIPTION OF FIGURES

[0034] This invention is illustrated in the accompanying drawings,

25  throughout which like reference letters indicate corresponding parts in the
various figures. The embodiments herein will be better understood from the
following description with reference to the drawings, in which:

[0035] FIG. 1 illustrates various units of an electronic device for

managing image data, according to the embodiments as disclosed herein;
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[0036] FIG. 2 illustrates various units of a coding unit included in
the electronic device, according to the embodiments as disclosed herein;

[0037] FIG. 3 is a flow diagram illustrating a method for controlling
a rate of transmission of each of blocks of image frames, according to an

5 embodiment as disclosed herein;

[0038] FIG. 4 is a flow diagram illustrating a method for
transmitting one or more portions of the image frames corresponding to a
differential motion data over a network, according to an embodiment as
disclosed herein;

10 [0039] FIG. 5 is a flow diagram illustrating various operations
performed to detect a rate of motion of one or more objects in the detected
set of blocks, according to an embodiment as disclosed herein;

[0040] FIG. 6 illustrates an example in which an image data is
processed in a video surveillance environment, according to an

15  embodiment as disclosed herein;

[0041] FIG. 7 is a flow diagram illustrating various operations
performed to transmit the blocks of the image frames corresponding to the
differential motion data over a network, according to an embodiment as
disclosed herein;

20 [0042] FIGS. 8a and 8b are flow diagrams illustrating various
operations performed to transmit the set of blocks over the network,
according to an embodiment as disclosed herein; and

[0043] FIG. 9 illustrates a computing environment implementing
the method for managing the image data, according to an embodiment as

25 disclosed herein.



WO 2017/158622 PCT/IN2017/050092

DETAILED DESCRIPTION OF INVENTION

[0044] The embodiments herein and the various features and

advantageous details thereof are explained more fully with reference to the
non-limiting embodiments that are illustrated in the accompanying
5  drawings and detailed in the following description. Descriptions of well-
known components and processing techniques are omitted so as to not
unnecessarily obscure the embodiments herein. Also, the various
embodiments described herein are not necessarily mutually exclusive, as
some embodiments can be combined with one or more other embodiments
10  to form new embodiments. The term “or” as used herein, refers to a non-
exclusive or, unless otherwise indicated. The examples used herein are
intended merely to facilitate an understanding of ways in which the
embodiments herein can be practiced and to further enable those skilled in
the art to practice the embodiments herein. Accordingly, the examples

15  should not be construed as limiting the scope of the embodiments herein.
[0045] As is traditional in the field, embodiments may be described
and illustrated in terms of blocks which carry out a described function or
functions. These blocks, which may be referred to herein as units or
modules or the like, are physically implemented by analog or digital
20  circuits such as logic gates, integrated circuits, microprocessors,
microcontrollers, memory circuits, passive electronic components, active
electronic components, optical components, hardwired circuits, or the like,
and may optionally be driven by firmware and/or software. The circuits
may, for example, be embodied in one or more semiconductor chips, or on
25  substrate supports such as printed circuit boards and the like. The circuits
constituting a block may be implemented by dedicated hardware, or by a
processor (e.g., one or more programmed microprocessors and associated
circuitry), or by a combination of dedicated hardware to perform some

functions of the block and a processor to perform other functions of the
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block. Each block of the embodiments may be physically separated into

two or more interacting and discrete blocks without departing from the

scope of the invention. Likewise, the blocks of the embodiments may be

physically combined into more complex blocks without departing from the
5  scope of the invention

[0046] The embodiments herein provide a method for managing
image data at an electronic device. The method includes receiving, by a
coding unit, a plurality of image frame. Further, the method includes
detecting, by the coding unit, a rate of motion of at least one object in each

10 block of the image frames. Further, the method includes controlling, by the
coding unit, a rate of transmission of each of the blocks of the image frames
based on the rate of motion of the at least one object.

[0047] Unlike conventional systems and methods, the proposed
method can be used to detect important block of the object from the set of

15  blocks corresponding to a foreground portion. Further, the proposed
method can be used to process the important blocks corresponding to the
foreground portion in each of the image frames. Further, the proposed
method can be used to transmit the processed important blocks over a
network. This results in avoiding repeatedly sending the high resolution

20  images over the network. This results in reducing bandwidth usage.

[0048] The proposed method can be used to reduce the distortion in
pixel values in the block so as to improve the quality of the foreground
portion and the background portion.

[0049] Referring now to the drawings and more particularly to

25  FIGS. 1 through 9, where similar reference characters denote corresponding
features consistently throughout the figure, there are shown preferred
embodiments.

[0050] FIG. 1 illustrates various units of an electronic device 100

for managing an image data, according to the embodiments as disclosed

10
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herein. The electronic device 100 can be, for example but not limited to, a
digital camera, a mobile telephone, a smartphone. a Personal Digital
Assistant (PDA), a media player, a gaming device, a web camera, a video
camera, a computer, a laptop, or the like. The image data can be, for

5 example but not limited to, a picture, a video, a multimedia content or the
like. In an embodiment, the electronic device 100 includes a
communication unit 102, a coding unit 104, a processor 106 and a memory
108. The coding unit 104 is in communication with the memory 108 and
the processor 106.

10 [0051] Further, the coding unit 104 is configured to receive a
plurality of image frames. After receiving the plurality of image frames, the
coding unit 104 is configured to segment each of the image frames into a
plurality of blocks. In an example, the coding unit 104 divides each of the
image frames into the plurality of blocks using a tiling pattern. The each of

15  the image frames includes a plurality of full-sized, interior blocks.

[0052] After segmenting each of the image frames into the plurality
of blocks, the coding unit 104 is configured to detect the set of blocks from
the plurality of blocks that includes a frequent motion of one or more object
in each of the image frames. In an embodiment, the object corresponds to a

20 specific portion in the blocks or region of interest in the blocks.

[0053] In an embodiment, the objects of the image data are likely to
be a recognizable item of interest to the user. The recognizable item may
include, for example, a person's face, a person's body, a car, a truck, a cat, a
dog or the like.

25 [0054] Based on detecting the frequent motion of the one or more
objects in the image frames, the coding unit 104 is configured to determine
the rate of motion of one or more object in the detected set of blocks. In an
example, the coding unit 104 is configured to determine the rate of motion

of one or more object in the detected set of blocks using a blob detection

11
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technique, a color change adjustment scheme, a geometric variation scheme
or the like.

[0055] In an embodiment, based on determination of the rate of
motion of the one or more object in the detected set of blocks, the coding

5 unit 104 is configured to control the rate of transmission of each of the
blocks of the image frames.

[0056] In an embodiment, the coding unit 104 is configured to
control the rate of transmission by determining a differential motion data of
the object among the image frames based on the rate of motion of the at

10 least one object. In an embodiment, the differential motion data
corresponds to the movement of the object or position changes of the
object. The movement of the object or position changes of the object are
determined by a scheme (e.g., object tracking scheme, object tracking
scheme or the like).

15 [0057] In an embodiment, based on determination of the differential
motion data of the object among the image frames, the coding unit 104 is
configured to transmit the blocks of the image frames over a network (not
shown). In an embodiment, the network can be a cellular network.

[0058] In an embodiment, the coding unit 104 is configured to

20  determine the set of blocks corresponding to a background portion and the
set of blocks corresponding to a foreground portion in each of the image
frames based on the differential motion data. Further, the coding unit 104 is
configured to process at least one of the set of blocks corresponding to the
background portion to have a quality lower the set of blocks corresponding

25  to the foreground portion. In an embodiment, the quality level refers to a
number of image processing parameters including resolution, frame rate, bit
rate, and image compression quality. Further, the coding unit 104 is

configured to transmit the blocks of the image frames over the network

12
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[0059] In an embodiment, the compression of the image data may
include any appropriate compression scheme, such as applying a scheme
that changes the effective amount of the image data in terms of number of
bits per pixel. The compression scheme include, for example, a

5  predetermined compression scheme for a specific file format.

[0060] In an example, a lowest quality JPEG compression scheme
may have a quality value (or Q value) of two, a low quality JPEG
compression may have a Q value of seven, a medium quality JPEG
compression may have a Q value of twenty, an average quality JPEG

10 compression may have a Q value of fifty, and a full quality JPEG
compression may have a Q value of one hundred.

[0061] In an embodiment, the coding unit 104 is configured to
process the set of blocks corresponding to the background portion to have
the quality lower the set of blocks corresponding to the foreground portion

15 by cropping a boundary of the set of blocks corresponding to the
background portion and the set of blocks corresponding to the foreground
portion.

[0062] In an example, the lowering the quality of the image data is
achieved in several schemes such as lowering the resolution of the image

20  data, or using a higher compression rate in the compression scheme. In
another example, the quality management may apply a low or moderate
amount of compression to one region of the image and a higher amount of
compression to the rest of the image.

[0063] In an example, the image data is originally compressed

25  using a block-based approach such as JPEG and a cropped head image is
compressed again before transmission, then the compression artifacts can
be reduced if the blocks used for re-compression are the same as the
original one. For this, the cropping of the important objects can be done at

the boundaries of the original block boundaries themselves, which will

13
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reduce these artifacts. In an example, if the JPEG compression is employed
at the source image and re-compression, then the windows of the extracted
images is cropped at image boundaries which are multiples of 16 since
JPEG operates on blocks of size 16x16.

5 [0064] In an example, when the block-based compression scheme
such as JPEG is used, every block can be ensured to be only the foreground
block or the background block. This is important because this preserves the
fidelity of the foreground objects during a reconstruction process. This
helps in identifying which pixels are background and which are foreground

10 during reconstruction.

[0065] In an embodiment, the boundary of the set of blocks
corresponding to the background portion and the set of blocks
corresponding to the foreground portion are lined with boundary used by
the compression technique.

15 [0066] In an embodiment, the boundary of the important blocks is
lined with the boundary used by the compression technique.

[0067] In an embodiment, the coding unit 104 is configured to
detect the importance block of the object of the set of blocks corresponding
to the foregoing portion based on a plurality of parameters. The coding unit

20 104 is configured to process the important blocks corresponding to the
foreground portion in each of the image frames. Further, the coding unit
104 is configured to transmit the blocks corresponding to the differential
motion data over the network.

[0068] By using an object detection scheme, the coding unit 104

25  determines changes in the each of the blocks of the image frames due to
noise. As a result, the foreground image including the noise may be sent

with very low frequency.

14
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[0069] In an embodiment, the noise and small changes in the each
of the blocks of the image frames need not be sent using the object
detection techniques.

[0070] In an embodiment, the parameters includes at least one of an

5 availability of the object in each of the image frames, information already
transmitted corresponding to the object, a rate of motion of the object in
each of the image frames, resolution, and an output from the object
detection technique.

[0071] In an embodiment, the coding unit 104 is configured to

10 transmit different parts of the important blocks separately. Each block have
one or more foreground objects with start x and y co-ordinates and width
and height of the image data. This might reduce the amount of data to be
transmitted.

[0072] In an embodiment, if the objects of the image data contains a

15  relatively large number of the recognized items (e.g., two or more items),
the items may be prioritized based on size and/or location within the image
data.

[0073] In an example, the visitor sits in a reception area. The
reception area includes a set of immovable items (flowers pot, a set of

20  tables and monitors). The immovable items do not change their positions.
The immovable items consider as the background portion. The visitor
sitting in the reception area may change his position frequently, which can
be as the foreground portion. The people changing position considers as the
differential motion data. The coding unit 104 transmits the block of the

25  foreground portion corresponding to the differential motion data over the
network. This results in avoiding repeated transmission of the high
resolution images over the network. This results in reducing the bandwidth

usage over the network.

15
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[0074] The communication unit 102 is configured for
communicating internally between internal units and with external devices
via one or more networks. The memory 108 may include one or more
computer-readable storage media. The memory 108 may include non-

5  volatile storage elements. Examples of such non-volatile storage elements
may include magnetic hard disc, optical discs, floppy discs, flash
memories, or forms of electrically programmable memories (EPROM) or
electrically erasable and programmable (EEPROM) memories. In addition,
the memory 108 may, in some examples, be considered a non-transitory

10 storage medium. The term “non-transitory” may indicate that the storage
medium is not embodied in a carrier wave or a propagated signal. However,
the term “non-transitory” should not be interpreted that the memory 108 is
non-movable.

[0075] Although the FIG. 1 shows exemplary units of the electronic

15  devicel0OO but it is to be understood that other embodiments are not limited
thereon. In other embodiments, the electronic devicel00 may include less
or more number of units. Further, the labels or names of the units are used
only for illustrative purpose and does not limit the scope of the invention.
One or more units can be combined together to perform same or

20  substantially similar function to manage the image data at the electronic
device 100.

[0076] FIG. 2 illustrates various units of the coding unit 104
included in the electronic device 100, according to the embodiments as
disclosed herein. In an embodiment, the coding unit 104 includes a frame

25  processing unit 104a, a segmentation unit 104b, a compressor 104c, an
object detector 104d, an image analyzer 104e, and a block estimator 104f.
The frame processing unit 104a is configured to receive the plurality of
image frame. After receiving the plurality of image frames, the

segmentation unit 104b is configured to segment each of the image frames

16
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into the plurality of blocks. In an example, the segmentation unit 104b
segments each of the image frames into the plurality of blocks using a
pattern analyzing scheme.

[0077] After segmenting each of the image frames into the plurality

5  of blocks, the object detector 104d is configured to detect the set of blocks
from the plurality of block that includes the frequent motion of the object in
each of the image frames.

[0078] Based on detecting the frequent motion of the object in the
image frames, the block estimator 104f is configured to determine the rate

10 of motion of the object in the detected set of blocks. In an example, the
block estimator 104f determines the rate of motion of the object in the
detected set of blocks using the blob detection technique, the color change
adjustment scheme, or the like.

[0079] In an embodiment, based on determination of the rate of

15  motion of the object in the detected set of blocks, the block estimator 104f
is configured to control the rate of transmission of each of the blocks of the
image frames.

[0080] In an embodiment, the image analyzer 104d is configured to
control the rate of transmission by determining the differential motion data

20  of the object among the image frames based on the rate of motion of the
object.

[0081] In an embodiment, based on determination of the differential
motion data of the object among the image frames, the block estimator 104f
is configured to transmit the blocks of the image frames over the network.

25 [0082] In an example, the block estimator 104f frequently transmits
each of the blocks of the image frames, if the rate of motion of the object
occurs frequently in the detected set of blocks.

[0083] In an embodiment, the block estimator 104f is configured to

determine the set of blocks corresponding to the background portion and
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the set of blocks corresponding to the foreground portion in each of the
image frames based on the differential motion data. The block estimator
104f is configured to processes the set of blocks corresponding to the
background portion to have the quality lower the set of blocks
5  corresponding to the foreground portion. The block estimator 104f is
further configured to transmit the blocks of the image frames over the
network.
[0084] In an embodiment, the image analyzer 104e is configured to
process the set of blocks corresponding to the background portion to have
10 the quality lower the set of blocks corresponding to the foreground portion
by cropping the boundary of the set of blocks corresponding to the
background portion and the set of blocks corresponding to the foreground
portion.
[0085] In an embodiment, the block estimator 104f is configured to
15  detect the importance block of the object of the set of blocks corresponding
to the foregoing portion based on the plurality of parameters. The block
estimator 104f is configured to process the important blocks corresponding
to the foreground portion in each of the image frames. The block estimator
104f is further configured to transmit the blocks corresponding to the
20  differential motion data over the network
[0086] In an embodiment, the object detector 104d determines
which object of the set of blocks have already been sent. In an embodiment,
object detector 104d determines which object of the set of blocks not send
at all. In In an embodiment, the object detector 104d determines which
25  object of the set of blocks is sent in very low number of bits over the
network.
[0087] In an embodiment, the object detector 104d utilizes different
coding schemes depending on the amount of motion that the foreground

objects undergo. In an example, if the movement of the object is not large
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(for e.g., the movement of a passenger’s hand in reading a newspaper while
waiting in a lounge), then a difference from the previous image after
motion compensation can be computed and sent (similar to traditional
compression schemes such as MPEG4/H.264/H.265 schemes used for
5  image data).On the other hand, if the motion is large (for e.g., a passenger
moving away from the lounge by suddenly getting up with his luggage), a
difference image from the background can be sent. The scheme that gives
the least number of bits can be used adaptively. Detection techniques can
be used in the foreground region to determine the important parts of the

10 image and sent with the frequency and bits depending on their importance.
For example, at a first instance, the data needs to be transmitted at 15fps,
and at another instance, the data needs to be transmitted at 1fps. Also,
objects that have been sent before may be sent at even greater intervals.
The importance of different parts of the image may be determined by the

15  object detection techniques. For instance, faces of humans, number plates
of vehicles etc. are the most important forensic information and can be sent
in higher resolution and in high frequency, while other parts of the humans
or vehicles do not need so many bits to transfer and can be sent
infrequently and/or in lower number of bits.

20 [0088] Although the FIG. 2 shows exemplary units of the coding
unit 104 but it is to be understood that other embodiments are not limited
thereon. In other embodiments, the coding unit 104 may include less or
more number of units. Further, the labels or names of the units are used
only for illustrative purpose and does not limit the scope of the invention.

25 One or more units can be combined together to perform same or
substantially similar function to process the image data in the coding unit
104.

[0089] FIG. 3 is a flow diagram 300 illustrating a method for

controlling the rate of transmission of each of blocks of the image frames,
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according to an embodiment as disclosed herein. At 302, the method
includes receiving the plurality of image frames. In an embodiment, the
method allows the frame processing unit 104 to receive the plurality of
image frames. At 304, the method includes detecting the rate of motion of
5 the object in each block of the image frames. In an embodiment, the
method allows the object detector 104d to detect the rate of motion of the
object in each block of the image frames. The operations 304 is explained
in conjunction with the FIG. 5. At 306, the method includes controlling the
rate of transmission of each of the blocks of the image frames. In an

10 embodiment, the method allows the block estimator 104f to control the rate
of transmission of each of the blocks of the image frames. The operations
306 1s explained in conjunction with the FIG. 7.

[0090] In an example, the images of important objects which are
clearly visible from a viewpoint and do not change much over a period of

15 time need not be transmit frequently. In another example, in a sitting
lounge, the people in an area may not change their positions very often. So,
the proposed method does not repeatedly send the high resolution frontal
images of their faces over the network. This results in reducing the
bandwidth usage.

20 [0091] The proposed method can be used to reduce the number of
bits transmitted across the network, as compression of an “all zero” block
and “all foreground” block is easier for scheme such as JPEG scheme,
which utilize spatial smoothness of the image data. After subtracting the
background portion, if the block contains portions of both the foreground

25 and the background (typically occurring along the boundaries of the
foreground portions), the compression scheme needs to use considerable
information to a model change from the background portion to the

foreground portion within the block.
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[0092] The method can be used to reduce distortion the pixel values
in the block and improve the quality of the foreground portion and the
background portion.

[0093] The various actions, acts, blocks, steps, or the like in the

5  flow diagram 300 may be performed in the order presented, in a different
order or simultaneously. Further, in some embodiments, some of the
actions, acts, blocks, steps, or the like may be omitted, added, modified,
skipped, or the like without departing from the scope of the invention.

[0094] FIG. 4 is a flow diagram 400 illustrating a method for

10 transmitting one or more portions of the images frames corresponding to
the differential motion data over the network, according to an embodiment
as disclosed herein. At 402, the method includes receiving the plurality of
image frames. In an embodiment, the method allows the frame processing
unit 104a to receive the plurality of image frames. At 404, the method

15  includes determining the differential motion data of the foreground object
among the plurality of image frames. In an embodiment, the method allows
the block estimator 104f to determine the differential motion data of the
foreground object among the plurality of image frames. At 406, the method
includes transmitting the portion of the image frames corresponding to the

20  differential motion data frequently compared to the remaining image
frames in the plurality of image frames. In an embodiment, the method
allows the coding unit 104 to transmit the portions of the image frames
corresponding to the differential motion data frequently compared to the
remaining image frames in the plurality of image frames.

25 [0095] In an embodiment, the differential motion data corresponds
to the movement of the object or position changes of the object.

[0096] At 408, the method includes controlling the rate of
transmission over the network. In an embodiment, the method allows the

coding unit 104 to control the rate of transmission over the network.
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[0097] In an embodiment, the remaining portions of the image
frames are visible from the viewpoint and do not change frequently over
the period of time.

[0098] In an example, the people sits in a reception area. The

5  reception area includes a flowers pot and a set of chairs. The flowers pot
and the set of chair does not change their positions, which can be consider
as the background portion. The people sitting in the reception area may
change their position, which can be consider as the foreground portion. The
people change position considers as the differential motion data. The block

10 estimator 104f transmits the block of the foreground portion corresponding
to the differential motion data over the network by using an object tracking
scheme. The flowers pot and the set of chair does not change their positions
frequently over a period of time. This results in avoiding repeatedly
transmitting the high resolution images over the network. This results in
15  reducing the bandwidth usage over the network.

[0099] The various actions, acts, blocks, steps, or the like in the
flow diagram 400 may be performed in the order presented, in a different
order or simultaneously. Further, in some embodiments, some of the
actions, acts, blocks, steps, or the like may be omitted, added, modified,

20  skipped, or the like without departing from the scope of the invention.

[00100] FIG. 5 is a flow diagram 500 illustrating various
operations performed to detect the rate of motion of the objects in the set of
blocks, according to an embodiment as disclosed herein. At 502, the
method includes segmenting each of the image frames into the plurality of

25  blocks. In an embodiment, the method allows the segmentation unit 104b to
segment each of the image frames into the plurality of blocks. At 504, the
method includes detecting the set of blocks from the plurality of blocks that
includes the frequent motion of the object in each of the image frames. In

an embodiment, the method allows the block estimator 104fto detect the set
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of blocks from the plurality of block that includes the frequent motion of

the object in each of the image frames. At 506, the method includes

detecting the rate of motion of the object in the detected set of blocks. In an

embodiment, the method allows the block estimator 104fto detect the rate
5 of motion of the object in the detected set of blocks.

[00101] The various actions, acts, blocks, steps, or the like in the
flow diagram 500 may be performed in the order presented, in a different
order or simultaneously. Further, in some embodiments, some of the
actions, acts, blocks, steps, or the like may be omitted, added, modified,

10 skipped, or the like without departing from the scope of the invention.

[00102] FIG. 6 illustrates an example in which the image data is
processed in a video surveillance environment, according to an
embodiment as disclosed herein. The scene captured by the electronic
device 100 is as shown in the notation “A”. The frame processing unit 104a

15  receives the image frames. The image frames includes the foreground
portion and the background portion. The segmentation unit 104b
determines the set of blocks corresponding to the background portion and
the set of blocks corresponding to the foreground portion in each of the
image frames. The segmentation unit 104b divides the background portion

20  and the foreground portion as shown in the notations “b and ¢”. Further, the
object detector 104d detects the movable items and non-movable items in
the foreground portion. The movable items are people as shown in the FIG.
7. The non-movable items are steps and wooden materials. Based on the
detecting the movable items, the image analyzer 104e detects the important

25  block (e.g., faces) of the movable items as shown in the notations “d and
e”. The image analyzer 104e processes the important blocks corresponding
to the movable items.

[00103] FIG. 7 is a flow diagram 700 illustrating various

operations performed to transmit the blocks of the image frames
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corresponding to the differential motion data over the network, according to

an embodiment as disclosed herein. At 702, the method includes

determining the differential motion data of the object among the image

frames based on the rate of motion of the object. In an embodiment, the

5 method allows the block estimator 104f to determine the differential motion

data of the object among the image frames based on the rate of motion of

the object. At 704, the method includes transmitting the blocks of the image

frames corresponding to the differential motion data over the network. In

an embodiment, the method allows the coding unit 104 to transmit the

10 blocks of the image frames corresponding to the differential motion data

over the network. The operations 704 is explained in conjunction with the
FIG. 8a and the FIG. 8b.

[00104] In an example, the coding unit 104 transmits background
data very rarely as the differential motion data does not occur in the

15  background portion.

[00105] In another example, the coding unit 104 transmits
foreground sent frequently as the differential motion data frequently occurs
in the foreground portion.

[00106] The various actions, acts, blocks, steps, or the like in the

20  flow diagram 700 may be performed in the order presented, in a different
order or simultaneously. Further, in some embodiments, some of the
actions, acts, blocks, steps, or the like may be omitted, added, modified,
skipped, or the like without departing from the scope of the invention.

[00107] FIGS. 8a and 8b are flow diagrams 800a and 800b

25  1illustrating various operations performed to transmit the set of blocks over
the network, according to an embodiment as disclosed herein. As shown in
the FIG. 8a, at 802a, the method includes determining the set of blocks
corresponding to the background portion and the set of blocks

corresponding to the foreground portion in each of the image frames based
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on the differential motion data. In an embodiment, the method allows the
block estimator 104f to determine the set of blocks corresponding to the
background portion and the set of blocks corresponding to the foreground
portion in each of the image frames based on the differential motion data.

5 [00108] At 804a, the method includes processing the set of blocks
corresponding to the background portion to have the quality lower the set
of blocks corresponding to the foreground portion. In an embodiment, the
method allows the compressor 104c to processing the set of blocks
corresponding to the background portion to have the quality lower the set

10 of blocks corresponding to the foreground portion.

[00109] At 806a, the method includes transmitting the processed
set of blocks over the network. In an embodiment, the method allows the
block estimator 104f to transmit the processed set of blocks over the
network.

15 [00110] As shown in the FIG. 8b, at 802b, the method includes
determining the set of blocks corresponding to the background portion and
the set of blocks corresponding to the foreground portion in each of the
image frames based on the differential motion data. In an embodiment, the
method allows the object detector 104dto determine the set of blocks

20  corresponding to the background portion and the set of blocks
corresponding to the foreground portion in each of the image frames based
on the differential motion data.

[00111] At 804b, the method includes detecting the importance
block of the object of the set of blocks corresponding to the foregoing

25  portion based on the plurality of parameters. In an embodiment, the method
allows the object detector 104dto detect the importance block of the object
of the set of blocks corresponding to the foregoing portion based on the

plurality of parameters.
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[00112] In an example, the faces are one of the most important
forensic data (i.e., important block) that is needed by the security agency.
The faces may be extracted using various techniques (e.g., machine
learning techniques, such as Histogram of Gradients with Support Vector
5  Machines (HOG-SVM) and Neural Networks. Further, the portion of the
faces is estimated using a background subtracted blob scheme. Further, the
faces corresponding to the foreground portion is processed in each of the
image frames.
[00113] At 806b, the method includes processing the important
10 blocks corresponding to the foreground portion in each of the image
frames. In an embodiment, the method allows the image analyzer 104eto
process the important blocks corresponding to the foreground portion in
each of the image frames. At 808b, the method includes transmitting the
processed important blocks over the network. In an embodiment, the
15  method allows the block estimator 104fto transmit the processed important
blocks over the network.
[00114] In another example, in a traffic scenario, one of the most
important information required by the security agency is a number plate of
a vehicle. This information can be extracted again using several techniques
20 such as machine learning techniques. Here, the important block is the
number plate. The block estimator 104f only transmits the processed
number plate over the network.
[00115] The various actions, acts, blocks, steps, or the like in the
flow diagrams 800a and 800b may be performed in the order presented, in a
25  different order or simultaneously. Further, in some embodiments, some of
the actions, acts, blocks, steps, or the like may be omitted, added, modified,
skipped, or the like without departing from the scope of the invention.
[00116] FIG. 9 illustrates a computing environment 902

implementing the method for managing the image data, according to an
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embodiment as disclosed herein. As depicted in the FIG. 9, the computing
environment 902 comprises at least one processing unit 908 that is
equipped with a control unit 904, an Arithmetic Logic Unit (ALU) 906, a
memory 910, a storage unit 912, a plurality of networking devices 916 and
5 a plurality Input output (I/O) devices 914. The processing unit 908 is
responsible for processing the instructions of the technique. The processing
unit 908 receives commands from the control unit 904 in order to perform
its processing. Further, any logical and arithmetic operations involved in
the execution of the instructions are computed with the help of the ALU
10 906.

[00117] The overall computing environment 902 can be composed
of multiple homogeneous or heterogeneous cores, multiple CPUs of
different kinds, special media and other accelerators. The processing unit
908 is responsible for processing the instructions of the technique. Further,

15  the plurality of processing units 904 may be located on a single chip or over
multiple chips.

[00118] The technique comprising of instructions and codes
required for the implementation are stored in either the memory unit 910 or
the storage 912 or both. At the time of execution, the instructions may be

20  fetched from the corresponding memory 910 or storage 912, and executed
by the processing unit 908.

[00119] In case of any hardware implementations various
networking devices 916 or external I/O devices 914 may be connected to
the computing environment 902 to support the implementation through the

25  networking unit and the I/0 device unit.

[00120] The embodiments disclosed herein can be implemented
through at least one software program running on at least one hardware
device and performing network management functions to control the

elements. The elements shown in the FIGS. 1 to 9 include blocks, elements,
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actions, acts, steps, or the like which can be at least one of a hardware
device, or a combination of hardware device and software module.

[00121] The foregoing description of the specific embodiments

will so fully reveal the general nature of the embodiments herein that others

5 can, by applying current knowledge, readily modify and or adapt for

various applications such specific embodiments without departing from the

generic concept, and, therefore, such adaptations and modifications should

and are intended to be comprehended within the meaning and range of

equivalents of the disclosed embodiments. It is to be understood that the

10 phraseology or terminology employed herein is for the purpose of

description and not of limitation. Therefore, while the embodiments herein

have been described in terms of preferred embodiments, those skilled in the

art will recognize that the embodiments herein can be practiced with

modification within the spirit and scope of the embodiments as described

15  herein.
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STATEMENT OF CLAIMS

We claim:

1. A method for managing image data at an electronic device, the method
comprising:

receiving, by a coding unit, a plurality of image frames;

detecting, by the coding unit, a rate of motion of at least one object
in each block of the image frames; and

controlling, by the coding unit, a rate of transmission of each of the
blocks of the image frames based on the rate of motion of the at least
one object.

2. The method of claim 1, wherein controlling the rate of transmission of
each of the blocks of the image frames based on the rate of motion of
the at least one object comprising:

determining a differential motion data of the at least one object
among the image frames based on the rate of motion of the at least one
object; and

transmitting the blocks of the image frames corresponding to the
differential motion data over a network.

3. The method of claim 2, wherein transmitting the blocks of the image
frames corresponding to the differential motion data over the network
comprising:

determining a set of blocks corresponding to a background portion
and a set of blocks corresponding to a foreground portion in each of the
image frames based on the differential motion data;

processing at least one of the set of blocks corresponding to the
background portion to have a quality lower the set of blocks
corresponding to the foreground portion; and

transmitting the processed set of blocks over the network.
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4. The method of claim 3, wherein processing is performed by cropping at
least one of boundary of the set of blocks corresponding to the
background portion and the set of blocks corresponding to the
foreground portion.

5. The method of claim 4, wherein the boundary of the set of blocks
corresponding to the background portion and the set of blocks
corresponding to the foreground portion are lined with boundary used
by a compression technique.

6. The method of claim 2, wherein transmitting the blocks corresponding
to the differential motion data over the network comprising:

determining a set of blocks corresponding to a background portion
and a set of blocks corresponding to a foreground portion in each of the
image frames based on the differential motion data;

detecting an importance block of the at least one object of the set of
blocks corresponding to the foregoing portion based on a plurality of
parameters;

processing the important blocks corresponding to the foreground
portion in each of the image frames; and

transmitting the processed important blocks over the network.

7. The method of claim 6, wherein the parameters comprises at least one
of an availability of the at least one object in each of the image {rames,
information already transmitted corresponding to the at least one object,
a rate of motion of the at least one object in each of the image frames,
resolution, and an output from an object detection technique.

8. The method of claim 6, wherein processing is performed by cropping
boundary of the important blocks corresponding to the foreground
portion, wherein the boundary of the important blocks is lined with

boundary used by a compression technique.
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9. The method of claim 1, wherein detecting the rate of motion of the at
least one object in each block of each of the image frames comprising:
segmenting each of the image frames into a plurality of blocks;
detecting a set of blocks from the plurality of block that includes a
frequent motion of the at least one object in each of the image frames;
and
detecting the rate of motion of the at least one object in the detected
set of blocks.

10. A method for managing image data at an electronic device, the method
comprising:

receiving, by a coding unit, a plurality of image frames;

determining, by the coding unit, a differential motion data of at least
one object in the plurality of image frames; and

controlling, by the coding unit, a rate of transmission by
transmitting at least one portion of at least one image frame
corresponding to the differential motion data frequently compared to
remaining image frames in the plurality of image frames.

11. The method of claim 10, wherein the remaining portions of the image
frames are visible from a viewpoint and do not change frequently over a
period of time.

12. The method of claim 10, wherein transmitting the at least one portion of
the at least one image frame corresponding to the differential motion
data comprising:

determining a set of blocks corresponding to a background portion
and a set of blocks corresponding to a foreground portion in each of the
image frames based on the differential motion data;

processing the set of blocks corresponding to the background
portion to have a quality lower the set of blocks corresponding to the

foreground portion; and
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transmitting the processed set of blocks over a network.

13. The method of claim 12, wherein processing is performed by cropping
boundary at least one of the set of blocks corresponding to the
background portion and the set of blocks corresponding to the
foreground portion.

14. The method of claim 13, wherein the boundary of the set of blocks
corresponding to the background portion and the set of blocks
corresponding to the foreground portion are lined with boundary used
by a compression technique.

15. The method of claim 10, wherein transmitting the at least one portion of
the at least one image frame corresponding to the differential motion
data comprising:

determining a set of blocks corresponding to a background portion
and a set of blocks corresponding to a foreground portion in each of the
image frames based on the differential motion data;

detecting at least one importance block of the at least one object of
the set of blocks corresponding to the foregoing portion based on a
plurality of parameters;

processing the important blocks corresponding to the foreground
portion in each of the image frames; and

transmitting the processed important blocks over a network.

16. The method of claim 15, wherein the parameters comprises at least one
of an availability of the at least one object in each of the image {rames,
information already transmitted corresponding to the at least one object,
a rate of motion of the at least one object in each of the image frames,
resolution, and an output from an object detection technique.

17. The method of claim 15, wherein processing is performed by cropping

boundary of the important blocks corresponding to the foreground
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portion, wherein the boundary of the important blocks is lined with
boundary used by a compression technique.

18. An electronic device for managing image data, the electronic device
comprising:

a memory;
a processor; and
a coding unit, in communication with the memory and the
processor, configured to:
receive a plurality of image frame;
detect a rate of motion of at least one object in each block of
the image frames; and
control a rate of transmission of each of the blocks of the
image frames based on the rate of motion of the at least one object.

19. The electronic device of claim 18, wherein control the rate of
transmission of each of the blocks of the image frames based on the rate
of motion of the at least one object comprising:

determine a differential motion data of the at least one object among
the image frames based on the rate of motion of the at least one object,
and

transmit the blocks of the image frames corresponding to the
differential motion data over a network.

20. The electronic device of claim 19, wherein transmit the blocks of the
image frames corresponding to the differential motion data over the
network comprising:

determine a set of blocks corresponding to a background portion
and a set of blocks corresponding to a foreground portion in each of the

image frames based on the differential motion data,
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process at least one of the set of blocks corresponding to the
background portion to have a quality lower the set of blocks
corresponding to the foreground portion, and

transmit the processed set of blocks over the network.

21. The electronic device of claim 20, wherein the coding unit is configured
to process at least one of the set of blocks corresponding to the
background portion to have a quality lower the set of blocks
corresponding to the foreground portion by cropping at least one of
boundary of the set of blocks corresponding to the background portion
and the set of blocks corresponding to the foreground portion.

22. The electronic device of claim 21, wherein the boundary of the set of
blocks corresponding to the background portion and the set of blocks
corresponding to the foreground portion are lined with boundary used
by a compression technique.

23. The electronic device of claim 19, wherein transmit the blocks
corresponding to the differential motion data over the network
comprising:

determine a set of blocks corresponding to a background portion
and a set of blocks corresponding to a foreground portion in each of the
image frames based on the differential motion data,

detect an importance block of the at least one object of the set of
blocks corresponding to the foregoing portion based on a plurality of
parameters,

process the important blocks corresponding to the foreground
portion in each of the image frames, and

transmit the processed important blocks over the network.

24. The electronic device of claim 23, wherein the parameters comprises at
least one of an availability of the at least one object in each of the image

frames, information already transmitted corresponding to the at least

34



WO 2017/158622 PCT/IN2017/050092

one object, a rate of motion of the at least one object in each of the
image frames, resolution, and an output from an object detection
technique.

25. The electronic device of claim 23, wherein the coding unit is configured
to process the important blocks corresponding to the foreground portion
in each of the image frames by cropping boundary of the important
blocks corresponding to the foreground portion, wherein the boundary
of the important blocks is lined with boundary used by a compression
technique.

26. The electronic device of claim 18, wherein detect the rate of motion of
the at least one object in each of the blocks of each of the image frames
comprising:

segment each of the image frames into a plurality of blocks,

detect a set of blocks from the plurality of block that includes a
frequent motion of the at least one object in each of the image frames,
and

detect the rate of motion of the at least one object in the detected set
of blocks.

27. An electronic device for managing image data, the electronic device
comprising:

a memory;
a processor; and
a coding unit, in communication with the memory and the
processor, configured to:
receive a plurality of image frames,
determine a differential motion data of at least one object in
the plurality of image frames, and
control a rate of transmission by transmitting at least one

portion of at least one image frame corresponding to the differential

35



WO 2017/158622 PCT/IN2017/050092

motion data frequently compared to remaining image frames in the
plurality of image frames.

28. The electronic device of claim 27, wherein the remaining portions of
the image frames are visible from a viewpoint and do not change
frequently over a period of time.

29. The electronic device of claim 27, wherein transmit the at least one
portion of the at least one image frame corresponding to the differential
motion data comprising:

determine a set of blocks corresponding to a background portion
and a set of blocks corresponding to a foreground portion in each of the
image frames based on the differential motion data;

process the set of blocks corresponding to the background portion to
have a quality lower the set of blocks corresponding to the foreground
portion; and

transmit the processed set of blocks over a network.

30. The electronic device of claim 29, wherein the coding unit is configured
to process the set of image frames corresponding to the background
portion to have a quality lower the set of image frames corresponding to
the foreground portion by cropping boundary at least one of the set of
blocks corresponding to the background portion and the set of blocks
corresponding to the foreground portion.

31. The electronic device of claim 30, wherein the boundary of the set of
blocks corresponding to the background portion and the set of blocks
corresponding to the foreground portion are lined with boundary used
by a compression technique.

32. The electronic device of claim 29, wherein transmit the at least one
portion of the at least one image frame corresponding to the differential

motion data comprising:
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determine a set of blocks corresponding to a background portion
and a set of blocks corresponding to a foreground portion in each of the
image frames based on the differential motion data,

detect at least one importance block of the at least one object of the
set of blocks corresponding to the foregoing portion based on a plurality
of parameters,

process the important blocks corresponding to the foreground
portion in each of the image frames, and

transmit the processed important blocks over a network.

33. The electronic device of claim 32, wherein the parameters comprises at
least one of an availability of the at least one object in each of the image
frames, information already transmitted corresponding to the at least
one object, a rate of motion of the at least one object in each of the
image frames, resolution, and an output from an object detection
technique.

34. The electronic device of claim 32, wherein the coding unit is configured
to process the important blocks corresponding to the foreground portion
in each of the image frames by cropping boundary of the important
blocks corresponding to the foreground portion, wherein the boundary
of the important blocks is lined with boundary used by a compression

technique.
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