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METHOD AND DEVICE FOR DETERMINING
PROPERTIES OF A GRAPHICAL OVERLAY
FOR A VIDEO STREAM

FIELD OF INVENTION

[0001] The present invention relates generally to video
communication systems, and more specifically to a method
and device for determining properties of a graphical overlay
for a video stream.

BACKGROUND

[0002] Presentation of video content is becoming increas-
ingly varied. For example, a primary video content (such as a
film or other motion video clip) may include an overlay with
additional video graphics or objects such as e.g. user interface
graphics, subtitles, logo etc. Moreover, with today’s increas-
ingly widespread services for streaming of video content, it is
often important to reduce the bitrate of the encoded video
content, such as when streaming to a mobile phone.

[0003] However, in such low bitrate applications, where the
video content may be highly compressed for reducing the
bitrate, the contribution to the bitrate of the graphical overlay,
for example a logo, may be substantial.

[0004] EP 2 230 839 Al (Koninklijke Philips Electronics
N.V.) describes a system for overlaying a primary video con-
tent with other motion video content such as e.g. a secondary
video program. The document describes how the size of the
overlaid secondary video program may change depending on
the size of the display that shows the primary and secondary
video program which allegedly may reduce the bitrate. The
content of the first video stream is not taken into consider-
ation.

[0005] It is desirable that a more flexible display approach
can be provided in order to further reduce the bitrate for a
video stream comprising a graphical overlay.

SUMMARY

[0006] Inview ofthe above, an objective of the invention is
to solve or at least reduce one or several of the drawbacks
discussed above. Generally, the above objective is achieved
by the attached independent patent claims.

[0007] According to a first aspect, the present invention is
realized by a method for inserting a graphical overlay on a
video stream during a time period of the video stream, com-
prising the steps of: providing an upper threshold bitrate for
transmitting an encoded single bitstream comprising the time
period of the video stream and the graphical overlay, calcu-
lating an estimated bitrate for transmitting an encoded bit-
stream comprising the time period of the video stream and the
graphical overlay, determining if the estimated bitrate
exceeds the upper threshold value.

[0008] Ifthe estimated bitrate exceeds the upper threshold
value, the method comprises adjusting at least one of a posi-
tion, a degree of animation and a color composition of the
graphical overlay based on a scene depicted by the time
period of the video stream, such that a bitrate for transmitting
an encoded bitstream comprising the time period of the video
stream and the graphical overlay at the adjusted position,
having the adjusted degree of animation and/or having the
adjusted color composition, falls below the upper threshold
value.
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[0009] The method further comprises inserting the graphi-
cal overlay on the video stream during the time period of the
video stream.

[0010] By the term “a time period of a video stream”
should, in the context of present specification, be understood
at least one video frame of the video stream.

[0011] The estimation of the bitrate may be done using any
suitable method. The bitrate depends on e.g. any motion
present in the time period of the video stream, the group of
pictures (GOP) structure, GOP limit and compression
method. Furthermore, a contrast value of the content of a
video frame and a contrast value between subsequent video
frames may also be important when estimating the bitrate of
the time period of the video stream. Moreover, a bitrate that
was required for transmitting a previous time period of the
video stream, including or not including a graphical overlay,
may also be used for the estimation.

[0012] By the term “contrast value” should, in the context
of the present specification, be understood the difference in
the color and brightness of an image, within an area of the
image, within an object of the image, or such difference
between two areas/objects in the image.

[0013] By the term “color composition” of an object/area/
graphical overlay should, in the context of the present speci-
fication, be understood the colors and brightness of the object/
area/graphical overlay. Moreover, the term may encompass
the distribution of the colors in the object/area/graphical over-
lay.

[0014] The estimated bitrate may for example exceed the
upper threshold value due to an increased degree of motion in
the video stream, or an increased contrast value of the content
of a video frame in the video stream or an increased contrast
value between subsequent video frames in the video stream.

[0015] The present invention is based upon the realization
that by adjusting at least one of a position, a degree of ani-
mation and a color composition of the graphical overlay (also
referred to as properties of the graphical overlay in this speci-
fication) based on the scene depicted by the time period of the
video stream (i.e. the image content of the frames in the time
period of the video stream), the final bitrate for the time period
of the video stream including the adjusted graphical overlay
can advantageously be controlled to meet an upper threshold
bitrate.

[0016] Typically, a graphical overlay has a pre-configured
size, position and color, which are fixed. When determining
these properties, the underlying video, onto which the graphi-
cal overlay will be inserted, is generally not taken into con-
sideration. This means that in a low bitrate video stream, the
contribution to a final bitrate, i.e. the bitrate of the ultimately
transmitted bitstream comprising both the video stream and
the graphical overlay, from a graphical overlay (e.g. a logo)
placed in a low contrast portion of the video stream such that
the contrast between the graphical overlay and low contrast
portion of the video stream is big, may be substantial.
[0017] Consequently, placing the graphical overlay such
that this contrast is lowered, or changing the color composi-
tion of the graphical overlay to more closely match the color
composition of the area on to which it is placed, may reduce
the final bitrate substantially.

[0018] Moreover, an animated overlay e.g. a rotating logo
may contribute substantially to the final bitrate in the low
bitrate video stream. Consequently, a reduced animation may
reduce the final bitrate substantially.
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[0019] By providing a method that is performed on a time
period of the video stream, a more flexible way of adjusting
the properties of the graphical overlay, i.e. at least one of a
position, a degree of animation and a color composition of the
graphical overlay, is achieved. The properties may thus be
independently adjusted for each time period of the video
stream. In other words, the properties of the graphical overlay
may be adjusted for a time period of the video stream, for
example Y50 second (one frame), 1 second, 10 seconds, 1
minute etc. When the properties are adjusted, it may not yet be
known for how long time period these properties will apply.
The length of the time period may be based on e.g. properties
of the video stream, or a threshold number of frames.

[0020] In summary, the present method comprises these
main steps:

[0021] 1. Checking if an adjustment of the graphical
overlay may be needed by estimating the bitrate that will
be required for transmitting the present time period of
the video stream and the graphical overlay with its cur-
rent properties.

[0022] 2. Ifthe estimated bitrate is too high.

[0023] a.adjust some or all properties of the graphical
overlay based on the content of the video stream in
order to decrease the required bitrate

[0024] 3. Insertthe graphical overlay, with its adjusted or
not adjusted properties, on the video stream during the
time period of the video stream.

[0025] According to some embodiments, the method fur-
ther comprises the step of: determining a start frame of the
time period of the video stream by at least one of:

[0026] calculating a number of frames since a start frame
of'a preceding time period of the video stream for which
an estimated bitrate for transmitting an encoded bit-
stream comprising the time period of the video stream
and the graphical overlay was calculated and determin-
ing if the calculated number of frames is larger than a
threshold value,

[0027] receiving a pan, tilt and/or zoom signal from a
PTZ video camera acquiring the video stream,

[0028] determining a degree of difference between a cur-
rent frame and a frame of a preceding time period of the
video stream for which an estimated bitrate for transmit-
ting an encoded bitstream comprising the time period of
the video stream and the graphical overlay was calcu-
lated by performing a block-matching operation
between the current frame and the frame of the preced-
ing time period, and determining if the degree of differ-
ence is larger than a threshold value.

[0029] By only adjusting of the properties of the graphical
overlay after at least one of the above conditions have been
met, and if the estimated bitrate exceeds the upper threshold
bitrate, the graphical overlay may adjust its properties at
advantageous moments. For example, when a PZT signal is
received, the depicted scene in the video stream is probably
changed and an adjustment of the properties of the graphical
overlay may be needed. Moreover, any adjustment of the
properties of the graphical overlay may be less noticeable for
a viewer since the depicted scene in the video stream has
probably changed.

[0030] Moreover, by not checking if an adjustment of the
properties of the graphical overlay should be made until the
scene depicted at a current frame in the video stream is notice-
ably different from the scene depicted in the preceding time
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period of the last check, unnecessary estimations of the bitrate
can be avoided. Consequently a reduced computational com-
plexity can be achieved.

[0031] Furthermore, by not checking if an adjustment of the
properties of the graphical overlay should be made until a
certain number of frames has passed since the last check,
unnecessary estimations of the bitrate can be avoided. Con-
sequently a reduced computational complexity can be
achieved.

[0032] It should be noted that according to some embodi-
ments, more than one of the above discussed conditions may
have to be met before a new time period of the video stream,
for which the properties of the graphical overlay may change,
is defined (i.e. by setting the start frame of the time period).

[0033] According to some embodiments, the method fur-
ther comprises the step of encoding the time period of the
video stream using one or more group of pictures, GOP,
structures, each GOP structure comprising an intra frame
followed by a plurality of inter frames, wherein the start frame
of'the time period of the video stream coincides with the intra
frame of a first GOP structure out of the one or more GOP
structures.

[0034] This is advantageous since the actual changing of
the properties of the graphical overlay then takes place in a
frame of the video stream that will be coded using an intra
frame (I-frame). Since an I-frame is encoded as a fully speci-
fied picture, like a conventional static image file, a large
change in the frame compared to a previous frame in the video
stream do not influence the encoded size of the frame. Con-
sequently, a change of the properties of the graphical overlay,
such a new position of the graphical overlay, or a new color
composition of the overlay, may not negatively influence the
actual bitrate if this change takes place on an [-frame.

[0035] According to some embodiments, the step of calcu-
lating an estimated bitrate is performed using at least one of:
a required bitrate for transmitting an encoded bitstream com-
prising a preceding time period of the video stream, a subset
of data of the time period of the video stream, and a subset of
data of a preceding time period of the video stream.

[0036] By theterm “subsetofdata”should, inthe context of
present specification, be understood that according to some
embodiment, only a sub-set of the frames comprised in the
corresponding time period is used for the calculation, and/or
that only a part of each frame used for the calculation is used
when estimating the bitrate. This may reduce the computa-
tional complexity of the estimation, and further also reduce
the time required for the estimation.

[0037] It should be noted that the step of calculating an
estimated bitrate may be performed using the required bitrate
for transmitting an encoded bitstream comprising a preceding
time period of the video stream including the graphical over-
lay. In this embodiment, e.g. the average bitrate of the last
second of video including the graphical overlay may be used
for estimating the bitrate of the current time period. This may
be advantageous since it then may be known if the properties
of'the graphical overlay for the preceding time period caused
the bitrate to be below the upper threshold bitrate or not. If the
bitrate was below the upper threshold bitrate, no further
changes of the properties of the graphical overlay may be
needed.

[0038] According to some embodiments, the adjusted posi-
tion for the overlay is one of a plurality of predetermined
positions.



US 2016/0165271 Al

[0039] For example, in case the graphical overlay com-
prises a logo, the company owning the logo may require that
the logo is included in one of a set of predetermined positions
e.g. the top left or the top right corner. Moreover, it may
according to some embodiments be disadvantageous if the
graphical overlay covers interesting parts of the frames of the
video stream, e.g. the center part of each frame.

[0040] According to some embodiments, the step of adjust-
ing the properties of the graphical overlay comprises the steps
of: determining a contrast value for each of a plurality of areas
in the scene depicted by the time period of the video stream,
adjusting the position of the graphical overlay based on the
determined contrast values.

[0041] According to this embodiment the position of the
graphical overlay can be adjusted such that the contrast
between the graphical overlay and the area of the scene cor-
responding to the adjusted position of the graphical overlay is
decreased compared to the contrast between the graphical
overlay and the area of the scene corresponding to the current
(non-)adjusted position of the graphical overlay.

[0042] By theterm “contrast between the graphical overlay
and the area of the scene corresponding to the position of the
graphical overlay” should, in the context of present specifi-
cation be understood contrast value of the interface (i.e.
threshold regions) between the graphical overlay and the area
onto which the graphical overlay is positioned.

[0043] Moreover, according to the present embodiment, the
graphical overlay can be placed such that it covers areas in the
video stream with a high contrast value. In this case, the
required (final) bitrate for transmitting the time period of the
video stream including the graphical overlay may also be
decreased compared to the estimated bitrate.

[0044] Furthermore, according to some embodiment, if the
contrast value corresponding to the determined position of the
graphical overlay is below a threshold value, the step of
adjusting further comprises the steps of: determining an area
color composition of the area corresponding to the deter-
mined position of the graphical overlay, and adjusting the
color composition of the graphical overlay based on the deter-
mined color composition of the area such that a contrast value
between the graphical overlay and the area is reduced.
[0045] This means that the graphical overlay can be placed
in an area with low contrast, for example depicting a blue sky,
and by also changing the color composition of the graphical
overlay to be similar to the color composition of the area with
the low contrast, the contrast value of the interface between
the graphical overlay and the scene depicted by video stream
may be kept low and consequently also the bitrate for encod-
ing the video stream including the graphical overlay.

[0046] According to some embodiments, the step of adjust-
ing comprises the steps of: determining a color composition
for each of a plurality of areas in the scene depicted by the
time period of the video stream, and adjusting the position of
the graphical overlay by comparing the determined color
compositions and the color composition of the graphical
overlay.

[0047] An advantage of this is that without changing the
color composition of the graphical overlay, the contrast of the
interface between the graphical overlay and the scene
depicted by video stream may be kept low and consequently
also the bitrate for encoding the video stream including the
graphical overlay. In other words, the graphical overlay is
placed in a region with a similar color composition compared
to the color composition of the graphical overlay which
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thereby reduces the contrast between the area of the scene
where the graphical overlay is placed and the graphical over-
lay.

[0048] According to some embodiments, the step of deter-
mining the position of the graphical overlay is associated with
receiving a pan, tilt and/or zoom signal from a PTZ video
camera acquiring the video stream.

[0049] A change of the position of the graphical overlay
may be very noticeable for a viewer. By only adjusting the
position of the graphical overlay when the scene depicted by
the video stream changes substantially, e.g. after a PTZ signal
from the camera, such a change of the position of the graphi-
cal overlay may be perceived as less noticeable by the viewer.
[0050] According to some embodiments, the step of adjust-
ing comprises the steps of: estimating a degree of motion for
the time period of the video stream, and adjusting the degree
of'animation ofthe graphical overlay for the time period of the
video stream by reducing the degree of animation by a value,
wherein the value is based on the estimated degree of motion.
[0051] The degree of motion may be estimated by any
suitable video motion detection (VMD) algorithm. VMD is a
way of defining activity in a scene by analyzing image data
and differences in a series of images. In its simplest form, the
VMD may be performed by comparing the values of the pixel
in one image with the values of the corresponding pixels in a
preceding image and count the number of pixels that have
changed between the two images. The estimation of the
degree of movement may according to some embodiments be
performed by analyzing a preceding time period of the video
stream (e.g. the last second) and assume that the degree of
movement for the current time period of the video stream is
the same.

[0052] The increase in the bitrate due to the movement of
the scene depicted by the video stream may be neutralized by
reducing the degree of animation of the graphical overlay. For
example, by changing the degree of animation such that the
graphical overlay is only animated (i.e. moved/rotated/trans-
formed) in a frame of the video stream that will be coded
using an intra frame (I-frame) as described above, the
required bitrate may be reduced. Moreover, by reducing the
degree of animation based on the estimated degree of motion,
the animation of the graphical overlay may only be reduced to
the extent needed in order to meet the upper threshold bitrate.
[0053] According to some embodiments, the step of adjust-
ing comprises the steps of: determining a color composition
of'an area corresponding to a present position of the graphical
overlay, and adjusting the color composition of the graphical
overlay based on the determined color composition such that
a contrast value between the graphical overlay and the area is
reduced.

[0054] A change of the position of the graphical overlay
may be very noticeable for a viewer and by not moving the
graphical overlay but instead only adjusting the color com-
position to match the background of the graphical overlay at
its current position, the adjustment of the properties of the
graphical overlay in order to meet the upper threshold bitrate
may be perceived as less noticeable by the viewer.

[0055] According to some embodiments, the method fur-
ther comprises the steps of: encoding the time period of the
video stream and the graphical overlay into a single encoded
bitstream, and transmitting the single encoded bitstream. By
encoding the video stream and the graphical overlay as a
single bitstream, a reduced bitrate for transmitting the video
stream and the graphical overlay may be accomplished.
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[0056] Ina second aspect, the present invention provides a
computer program product comprising a computer-readable
storage medium with instructions adapted to carry out the
method according to the first aspect when executed by a
device having processing capability.

[0057] In a third aspect, the present invention provides a
video stream processing device comprising: a memory con-
figured to store an upper threshold bitrate for transmitting an
encoded single bitstream comprising a time period of a video
stream and a graphical overlay, a bitrate estimating module
configured to calculate an estimated bitrate for transmitting
an encoded bitstream comprising the time period of the video
stream and the graphical overlay, a graphical overlay han-
dling module configured to determine if the estimated bitrate
exceeds the upper threshold value, and if the estimated bitrate
exceeds the upper threshold value, to adjust at least one of a
position, a degree of animation and a color composition of the
graphical overlay based on a scene depicted by the time
period of the video stream such that a bitrate for transmitting
an encoded bitstream comprising the time period of the video
stream and the graphical overlay at the adjusted position,
having the adjusted degree of animation and/or having the
adjusted color composition falls below the upper threshold
value. The video stream processing device further comprises
a graphical overlay inserting module configured to insert the
graphical overlay on the video stream during the time period
of the video stream.

[0058] The video processing device may advantageously
be a part of a digital video camera, wherein the time period of
the video stream is acquired by the digital video camera. This
reduces the need of further electronic devices connected to
the video camera and is e.g. advantageous for assembling
reasons and for reducing the required space for mounting the
video processing device and the camera.

[0059] It should be noted that the video stream processing
device may be configured for performing any of the embodi-
ments of the first aspect described above.

[0060] In a fourth aspect, the present invention provides a
system comprising: a video stream processing device com-
prising: a memory configure to store an upper threshold
bitrate for transmitting an encoded single bitstream compris-
ing a time period of a video stream and a graphical overlay, a
bitrate estimating module configured to calculate an esti-
mated bitrate for transmitting an encoded bitstream compris-
ing the time period of the video stream and the graphical
overlay, a graphical overlay handling module configured to
determine if the estimated bitrate exceeds the upper threshold
value, and if the estimated bitrate exceeds the upper threshold
value, to adjust at least one of a position, a degree of anima-
tion and a color composition of the graphical overlay based on
a scene depicted by the time period of the video stream, such
that a bitrate for transmitting an encoded bitstream compris-
ing the time period of the video stream and the graphical
overlay at the adjusted position, having the adjusted degree of
animation and/or having the adjusted color composition, falls
below the upper threshold value. The video stream processing
device further comprises a graphical overlay inserting mod-
ule configured to insert the graphical overlay on the video
stream during the time period of the video stream.

[0061] The system further comprises an encoder config-
ured to encode the time period of the video stream and the
graphical overlay into a single encoded bitstream, a first digi-
tal network module configured to transmit the single encoded
bitstream via digital network, a second digital network mod-
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ule configured to receive the single encoded bitstream via the
digital network, a decoder configured to decode the single
encoded bitstream into a time period of a video stream com-
prising the graphical overlay. The system further comprises a
client comprising: a display configured to display the time
period of the video stream comprising the graphical overlay.
[0062] The second, third and fourth aspects may generally
have the same features and advantages as the first aspect.

BRIEF DESCRIPTION OF THE DRAWINGS

[0063] The above, as well as additional objects, features
and advantages of the present invention, will be better under-
stood through the following illustrative and non-limiting
detailed description of embodiments of the present invention,
with reference to the appended drawings, where the same
reference numerals will be used for similar elements,
wherein:

[0064] FIG. 1 shows by way of example a scene from a
video stream onto which a graphical overlay is inserted,
[0065] FIG. 2 shows the scene of FIG. 1, wherein the
graphical overlay has been moved to reduce the contrast
between the graphical overlay and the scene of the video
stream,

[0066] FIG. 3 shows the scene of FIG. 1, wherein the color
composition of the graphical overlay has been changed in
order to reduce the contrast between the graphical overlay and
the scene of the video stream,

[0067] FIG. 4 shows the scene of FIG. 1, wherein the
graphical overlay has been moved to one of two predeter-
mined positions and where the color composition of the
graphical overlay has been changed in order to reduce the
contrast between the graphical overlay and the scene of the
video stream,

[0068] FIG. 5 shows the scene of FIG. 1, wherein the
graphical overlay has been moved to cover a high contrast
part of the scene of the video stream,

[0069] FIG. 6 shows the scene of FIG. 1 including a moving
object, wherein the degree of animation of the graphical over-
lay is changed based on the degree of movement of the scene
of the video stream,

[0070] FIG. 7 describes by way of example a method for
inserting a graphical overlay on a time period of a video
stream,

[0071] FIG. 8 schematically describes a video stream pro-
cessing device,
[0072] FIG. 9 schematically describes a system including

the video stream processing device of FIG. 8 and a display for
displaying the video stream including the graphical overlay,
[0073] FIG. 10 shows the system of FIG. 9 in action.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

[0074] FIGS. 1-6 show different possibilities of inserting a
graphical overlay 102, at a determined position, having a
determined degree of animation and/or having a determined
color composition, on a time period of a video stream. Each
FIG. 1-6 shows a snapshot of such a time period of a video
stream, along with determined properties of the graphical
overlay 102.

[0075] FIG. 1 shows a typical scene which is depicted in a
video stream acquired by a camera, for example a monitoring
camera. The scene comprises areas with different color com-
positions, for example, the color composition of the sky 106
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differs from the color composition of the ground 108. More-
over, the scene comprises an object 112 of interest, e.g. a
person 112. Furthermore, the scene comprises a high contrast
object 104, for example a tree comprising leafs of different
colors, limbs, boughs and see through areas. Onto this scene,
a graphical overlay 102 is placed. The graphical overlay is in
this case a logotype but other types of graphical overlays,
such as a representation of a clock, or a wind indicator, are
equally possible. In the case shown in FIG. 1, the contrast
between the graphical overlay 102 and the area 108 onto
which it is placed is large. This means that the resulting
encoded bitstream, including both the video stream depicting
the scene of FIG. 1 and the graphical overlay, will require a
larger bitrate compared to an encoded bitstream only includ-
ing the video stream, or compared to an encoded bitstream
where the properties of the graphical overlay is adjusted such
that the contrast between the scene and the graphical overlay
is reduced.

[0076] InFIG. 2, the position of graphical overlay 102 has
been adjusted in order to reduce the contrast between the
graphical overlay 102 and the area 110 onto which it the
graphical overlay 102 is placed. In the scenario of FIG. 2, the
color composition of the graphical overlay 102 has been kept.
In order to adjust the position of the graphical overlay 102, a
contrast value for each of a plurality of areas 104, 106, 108,
110, 114, in the scene have been determined and the position
of'the graphical overlay 102 has been adjusted based on these
contrast values. Furthermore, the color composition of the
plurality of areas has also been determined, and the graphical
overlay 102 has been positioned in the low contrast area 110
with a similar color composition as the color composition of
the graphical overlay 102. Consequently, the bitrate for trans-
mitting an encoded bitstream comprising the scenario shown
in FIG. 2 will be lower compared to transmitting an encoded
bitstream comprising the scenario shown in FIG. 1.

[0077] InFIG. 3, the graphical overlay 102 is positioned at
the same position as in FIG. 1. This may be a good position for
the graphical overlay since the contrast value of the area 108
near the position of the graphical overlay 102 in FIG. 3 is
determined to be low. The area color composition of the area
108 near and behind the graphical overlay 102 is determined,
i.e. the area corresponding to the position of the graphical
overlay 102. Finally, for lowering the required bitrate, the
color composition of the graphical overlay 102 is adjusted to
resemble a color composition of the area 108 onto which the
graphical overlay 102 is placed. Since the contrast value of
the area 108 is determined to be low as discussed above, such
a change of color composition of the graphical overlay may
result in a low contrast between the graphical overlay 102 and
the area 108 and consequently to a reduced final bitrate. An
advantage of not moving the graphical overlay 102 but
instead adjusting the color composition of the graphical over-
lay 102 is that this type of change of the properties of the
graphical overlay 102 may be perceived as less noticeable for
a viewer.

[0078] According to some embodiments, the graphical
overlay should only be positioned at one of a plurality of
predetermined positions. This is shown in FIG. 4, wherein the
adjusted position for the graphical overlay 102 is one of a
plurality of predetermined positions 402, 404. It may be dis-
advantageous if the graphical overlay 102 is placed on an area
of interest for a viewer, e.g. on a person 112. For example,
each of the plurality of predetermined positions 402, 404 may
be located in a corner of the scene depicted by the video
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stream. According to other embodiments, each of the plural-
ity of predetermined positions may be located along the edges
of the scene depicted by the video stream. Moreover, the
predetermined positions may vary during the capture of the
scene by a camera. For example, if an object of interest 112 is
moving towards one of the predetermined positions, this pre-
determined position may be removed from the possible
choices of positions for the graphical overlay for a certain
period of time e.g. while the object of interest 112 is near said
predetermined position.

[0079] According to some embodiments, each of the pre-
determined positions 402, 404 corresponds to placing the
graphical overlay 102 within a macroblock, or within a plu-
rality of macroblocks when encoding the video stream and
the graphical overlay 102 into a single encoded bitstream.
This may be advantageous since the bitrate may be lowered.
Moreover, by placing the graphical overlay within a macrob-
lock or a plurality of macroblocks, it may be easier to set an
advantageous Quantization Parameter (QP) value, such that a
higher quality of the encoded video is achieved without
increasing the required bit rate. A lower QP will result in
better video quality but require a higher bit rate. A higher QP
will result in lower video quality, more compression and a
lower bit rate.

[0080] In FIG. 4, two predetermined positions 402, 404
exist. Since it is determined that the predetermined position
402 in the top right corner of the scene has a lower contrast
value compared to the predetermined position 404 in the top
left corner of the scene, the top right position 402 is advanta-
geous as discussed above. Moreover, since an area color
composition of the area corresponding to the determined
position 402 is determined to differ from the original color
composition of the graphical overlay 102 (as shown in FIG.
1), the color composition of the graphical overlay 102 is
adjusted based on the determined area color composition, as
discussed in conjunction with FIG. 3.

[0081] Insome scenes there exist areas with a high contrast
value which may not be an area of interest for a viewer. In
FIG. 5, such an area is represented by the top of a tree 104.
This area has been determined by determining a contrast
value for each of a plurality of areas in a scene depicted by the
time period of the video stream and possibly comparing these
areas with areas of interest 112 and/or any predetermined
positions such as the ones discussed in conjunction with FI1G.
4. Such an uninteresting area which has a high contrast value
may contribute to the bitrate to an unnecessary high extent.
By placing the graphical overlay 102 on the top of the tree
104, this high contrast area may not need to be encoded since
it is covered by the graphical overlay 102. Consequently, the
final bitrate can be reduced.

[0082] FIGS. 2-5 all relate to adjustment of the position of
the graphical overlay 102 and/or adjustment of the color
composition of the graphical overlay. As discussed above, the
graphical overlay 102 may be animated. The contribution to
the final bitrate of such animated graphical overlay may be
substantial. In order to reduce the final bitrate, such an ani-
mation can be stopped, or at least slowed down, i.e. a lower
degree of animation may be chosen. This is an applicable way
of reducing the final bitrate for all types of scenarios. How-
ever, in FIG. 6, the degree of animation 602 of the graphical
overlay, represented by the arrows 602, is reduced in response
to an increased degree of motion in the scene depicted by the
video stream. Such an increased degree of motion in a scene
typically results in an increased bitrate for encoding the video
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stream, and by reducing the degree of animation 602 of the
graphical overlay 102, the final bitrate may be kept at or below
an upper threshold bitrate. In FIG. 6, the increased degree of
motion is the result of a plane 602 flying by. When a video
stream processing device, for example a digital video camera
acquiring a video stream depicting the scene shown in FIG. 6,
detects that the scene has changed, e.g. by determining a
degree of difference between a current frame (where the plane
602 is entering the scene) and a frame of a preceding time
period ofthe video stream (when the plane has not yet entered
the scene), a new degree of animation of the graphical overlay
may be determined. First, the video processing device is
calculating an estimated degree of motion for the video
stream. Second, the degree of animation 602 of the graphical
overlay 102 is adjusted (i.e. reduced) by a reduction value.
The reduction value may according to embodiments be based
on the estimated degree of motion which means that if the
estimated degree of motion is high, the degree of animation
602 of the graphical overlay 102 is reduced more compared to
if the estimated degree of motion is low.

[0083] FIG.7 describe by way of example a method 700 for
inserting a graphical overlay on a video stream during a time
period of the video stream. The first step in the method is the
step of providing S702 an upper threshold bitrate for trans-
mitting an encoded single bitstream comprising the time
period of the video stream and the graphical overlay. The
upper threshold may be a hardcoded value in a video process-
ing device implementing the method described in FIG. 7, or it
may be a value provided by a user. Additionally or alterna-
tively, the upper threshold bitrate may depend on the speed of
the connection of a digital network with which the video
processing device is connected to a client for displaying the
video stream, i.e. the available bitrate in such connection.

[0084] The next step is the step of calculating S704 an
estimated bitrate for transmitting an encoded bitstream com-
prising the time period of the video stream and the graphical
overlay. This calculation thus estimates what the bitrate will
be if the properties of the graphical overlay are left as is. The
estimation may be done using the bitrate that was required to
transmit a previous time period of the video stream, e.g. the
last second or the last five seconds, including the graphical
overlay for the previous time period. The estimation may also
be done using image statistics of frames in a previous time
period of the video stream, image statistics of a previous
frame in the video stream and/or image statistics of a current
frame of the video stream, i.e. a start frame of the time period
for which the properties of the graphical overlay is to be
determined.

[0085] The next step is the step of determining S705 if the
estimated bitrate exceeds the upper threshold value. Conse-
quently it is decided if the properties of the graphical overlay
need to be adjusted in order to lower the bitrate.

[0086] If an adjustment of the properties needs to be done,
the next step involves adjusting S706 at least one of a position,
a degree of animation and a color composition of the graphi-
cal overlay based on a scene depicted by the time period of the
video stream such that a bitrate for transmitting an encoded
bitstream comprising the time period of the video stream and
the graphical overlay at the adjusted position, having the
adjusted degree of animation and/or having the adjusted color
composition falls below the upper threshold value.
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[0087] No matter if the properties of the graphical overlay
needed to be adjusted or not, the next step involves inserting
S708 on the video stream during the time period of the video
stream.

[0088] According to some embodiments, the method fur-
ther comprises the steps of encoding S710 the time period of
the video stream and the graphical overlay into a single
encoded bitstream, and transmitting S712 the single encoded
bitstream.

[0089] Also, according to some embodiments, after the
graphical overlay has been inserted on the video stream, and
possibly at the same time as the video stream and the graphi-
cal overlay is encoded S710 into a single encoded bitstream,
the method comprises the step of determining S701 a start
frame of the next time period of the video stream. This is done
by checking if at least one of the following conditions has
been met:

[0090] calculating a number of frames since a start frame
of a preceding time period of the video stream for which
an estimated bitrate for transmitting an encoded bit-
stream comprising the time period of the video stream
and the graphical overlay was calculated and determin-
ing if the calculated number of frames is larger than a
threshold value,

[0091] receiving a pan, tilt and/or zoom (PTZ) signal
from a PTZ video camera acquiring the video stream,

[0092] determining a degree of difference between a cur-
rent frame and a frame of a preceding time period of the
video stream for which an estimated bitrate for transmit-
ting an encoded bitstream comprising the time period of
the video stream and the graphical overlay was calcu-
lated by performing a block-matching operation
between the current frame and the frame of the preced-
ing time period, and determining if the degree of differ-
ence is larger than a threshold value.

[0093] E.g. if a certain number of frames in the video
stream have passed since it was determined S705 if the esti-
mated bitrate exceeds the upper threshold value, and/or if a
PTZ signal has been received, and/or if the content of the
frames in the video stream has changed to a certain extent, the
steps S702, S704 and S705 are performed again to see if any
adjustment S706 of the properties of the graphical overlay
may be needed.

[0094] FIG. 8 describes a video stream processing device
800 according to embodiments. The device 800 comprises a
memory 802 which is configured to store an upper threshold
bitrate for transmitting an encoded single bitstream compris-
ing a time period of a video stream and a graphical overlay.
The device 800 further comprises a bitrate estimating module
804 configured to calculate an estimated bitrate for transmit-
ting an encoded bitstream comprising the time period of the
video stream and the graphical overlay. The device 800 also
comprises a graphical overlay handling module 806 config-
ured to determine if the estimated bitrate exceeds the upper
threshold value, and if the estimated bitrate exceeds the upper
threshold value, to adjust at least one of a position, a degree of
animation and a color composition of the graphical overlay
based on a scene depicted by the time period of the video
stream such that a bitrate for transmitting an encoded bit-
stream comprising the time period of the video stream and the
graphical overlay at the adjusted position, having the adjusted
degree of animation and/or having the adjusted color compo-
sition falls below the upper threshold value. The device 800
also comprises a graphical overlay inserting module 808 con-
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figured to insert the graphical overlay on the video stream
during the time period of the video stream. The bitrate esti-
mating module 804, the graphical overlay handling module
806 and the graphical overlay inserting module 808 may be
implemented in software and executed by at least one proces-
sor in the video stream processing device 800, for example by
a central processing unit (CPU) and/or a graphical processing
unit (GPU) of the video stream processing device 800.

[0095] FIG.9 describes a video system 900 comprising the
video stream processing device 800 described in FIG. 8. The
time period of the video stream 914 and the graphical overlay
102 is transmitted from the video processing device 800 to an
encoder 902 configured to encode the time period of the video
stream 914 and the graphical overlay 102 into a single
encoded bitstream 913. The encoder may be implemented in
software and executed by a processor. It should be noted that
the encoder may be part of the video stream processing device
800 or implemented in a separate device. The single encoded
bitstream 913 is then transmitted to a first digital network
module 904 configured to transmit the single encoded bit-
stream 913 via digital network 912. The digital network mod-
ule 904 may be part of the video stream processing device 800
or the encoder 902 or implemented in a separate device.

[0096] The single encoded bitstream 913 is received by a
second digital network module 906 via the digital network
912. A decoder 908 is configured to decode the single
encoded bitstream into a time period of a video stream com-
prising the graphical overlay. The system further comprises a
client 905 which comprises a display 910 configured to dis-
play the time period of the video stream comprising the
graphical overlay. According to embodiments, the client 905
comprises the digital network module 906 and the decoder
908.

[0097] FIG. 10 describe the system 900 in action. The video
processing device 800, and the digital network module (not
shown) and the encoder (not shown), are parts of a digital
video camera 1002 which acquires a video stream of a scene
1004. The single encoded bitstream 913 is transmitted, via the
digital network module and the digital network 912, to a client
905. The client comprises a display 910 and further a decoder
(not shown) and a digital network module (not shown). The
displayed video stream comprises a graphical overlay 102
which in this particular example has been placed in the top
right corner on an area which has a low contrast value. More-
over, the color composition of the graphical overlay 102 has
been adjusted to be similar to the color composition of the
area on which it has been placed.

[0098] In summary, the disclosed embodiments generally
relate to a video communication systems, and more specifi-
cally to a method and device for adjusting properties of a
graphical overlay for a video stream, the adjusted properties
being at least one of a position, a degree of animation and a
color composition of the graphical overlay and the adjustment
is based on a scene depicted by the time period of the video
stream. The adjustment is performed if an estimated bitrate
for transmitting an encoded bitstream comprising the time
period of the video stream and the graphical overlay exceeds
a predetermined upper threshold bitrate for transmitting an
encoded single bitstream comprising the time period of the
video stream and the graphical overlay.

What is claimed is:

1. A method for inserting a graphical overlay on a video
stream during a time period of the video stream, comprising:
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providing an upper threshold bitrate for transmitting an
encoded single bitstream comprising the video stream
during the time period of the video stream and the
graphical overlay;
calculating an estimated bitrate for transmitting an
encoded bitstream comprising the video stream during
the time period of the video stream and the graphical
overlay; and
determining if the estimated bitrate exceeds the upper
threshold value, and if the estimated bitrate exceeds the
upper threshold bitrate:
adjusting atleast one of a position, a degree of animation
and a color composition of the graphical overlay
based on a scene depicted by the video stream during
the time period of the video stream such that a bitrate
for transmitting an encoded bitstream comprising the
video stream during the time period of the video
stream and the graphical overlay at the adjusted posi-
tion, having the adjusted degree of animation and/or
having the adjusted color composition falls below the
upper threshold value; and

inserting the graphical overlay on the video stream dur-
ing the time period of the video stream.

2. The method of claim 1, further comprising:

determining a start frame of the video stream during time
period of the video stream by at least one of:

calculating a number of frames since a start frame of a the
video stream during a preceding time period of the video
stream for which an estimated bitrate for transmitting an
encoded bitstream comprising the video stream during
the time period of the video stream and the graphical
overlay was calculated and determining if the calculated
number of frames is larger than a threshold value;

receiving a pan, tilt and/or zoom signal from a PTZ video
camera acquiring the video stream; and

determining a degree of difference between a current frame
and a frame of the video stream during a preceding time
period of the video stream for which an estimated bitrate
for transmitting an encoded bitstream comprising the
time period ofthe video stream and the graphical overlay
was calculated by performing a block-matching opera-
tion between the current frame and the frame of the
video stream during the preceding time period, and
determining if the degree of difference is larger than a
threshold value.

3. The method of claim 1, further comprising:

encoding the video stream during the time period of the
video stream using one or more group of pictures, GOP,
structures, each GOP structure comprising an intra
frame followed by a plurality of inter frames, wherein a
start frame of the video stream during the time period of
the video stream coincides with the intra frame of a first
GOP structure out of the one or more GOP structures.

4. The method of claim 1, wherein the calculating an esti-

mated bitrate is performed using at least one of:

a required bitrate for transmitting an encoded bitstream
comprising the video stream during a preceding time
period of the video stream;

a subset of data of the video stream during the time period
of the video stream; and

a subset of data of the video stream during a preceding time
period of the video stream.
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5. The method of claim 1, wherein the adjusted position for
the graphical overlay is one of a plurality of predetermined
positions.
6. The method of claim 1, wherein the adjusting comprises:
determining a contrast value for each of a plurality of areas
in the scene depicted by the video stream during the time
period of the video stream, adjusting the position of the
graphical overlay based on the determined contrast val-
ues.
7. The method of claim 6, wherein if the contrast value
corresponding to the determined position of the graphical
overlay is below a threshold value, the adjusting further com-
prises:
determining a color composition of the area corresponding
to the determined position of the graphical overlay; and

adjusting the color composition of the graphical overlay
based on the determined color composition of the area
such that a contrast value between the graphical overlay
and the area is reduced.

8. The method of claim 1, wherein the adjusting further
comprises:

determining a color composition for each of a plurality of

areas in the scene depicted by the video stream during
the time period of the video stream; and

adjusting the position of the graphical overlay by compar-

ing the determined color compositions and a color com-
position of the graphical overlay.

9. The method of claim 5, wherein the adjusting the posi-
tion of the graphical overlay is associated with receiving a
pan, tilt and/or zoom signal from a PTZ video camera acquir-
ing the video stream.

10. The method of claim 1, wherein the adjusting further
comprises:

estimating a degree of motion for the video stream during

the time period of the video stream; and
adjusting the degree of animation of the graphical overlay
for the video stream during the time period of the video
stream by reducing the degree of animation by a value,
wherein the value is based on the estimated degree of
motion.
11. The method of claim 1, wherein the adjusting further
comprises:
determining a color composition of an area corresponding
to a present position of the graphical overlay; and

adjusting the color composition of the graphical overlay
based on the determined color composition such that a
contrast value between the graphical overlay and the
area is reduced.

12. An article of manufacture including a computer-read-
able non-transitory storage medium having instructions
stored thereon, execution of which by a computing device
causes the computing device to perform operations compris-
ing:

providing an upper threshold bitrate for transmitting an

encoded single bitstream comprising the video stream
during the time period of the video stream and the
graphical overlay;

calculating an estimated bitrate for transmitting an

encoded bitstream comprising the video stream during
the time period of the video stream and the graphical
overlay; and

determining if the estimated bitrate exceeds the upper

threshold value, and if the estimated bitrate exceeds the
upper threshold bitrate:

Jun. 9, 2016

adjusting atleast one of a position, a degree of animation
and a color composition of the graphical overlay
based on a scene depicted by the video stream during
the time period of the video stream such that a bitrate
for transmitting an encoded bitstream comprising the
video stream during the time period of the video
stream and the graphical overlay at the adjusted posi-
tion, having the adjusted degree of animation and/or
having the adjusted color composition falls below the
upper threshold value; and

inserting the graphical overlay on the video stream dur-
ing the time period of the video stream.

13. A video stream processing device comprising:

amemory configured to store an upper threshold bitrate for

transmitting an encoded single bitstream comprising a

video stream during a time period of a video stream and

a graphical overlay;

a bitrate estimating module configured to calculate an esti-
mated bitrate for transmitting an encoded bitstream
comprising the video stream during the time period of
the video stream and the graphical overlay;

a graphical overlay handling module configured to deter-
mine if the estimated bitrate exceeds the upper threshold
value, and if the estimated bitrate exceeds the upper
threshold value, to adjust at least one of a position, a
degree of animation and a color composition of the
graphical overlay based on a scene depicted by the video
stream during the time period of the video stream such
that a bitrate for transmitting an encoded bitstream com-
prising the video stream during the time period of the
video stream and the graphical overlay at the adjusted
position, having the adjusted degree of animation and/or
having the adjusted color composition falls below the
upper threshold value; and

a graphical overlay inserting module configured to insert
the graphical overlay on the video stream during the time
period of the video stream.

14. The video stream processing device of claim 13, being
a digital video camera, wherein the video stream during the
time period of the video stream is acquired by the digital
video camera.

15. A system comprising:

a video stream processing device comprising:

a memory configured to store an upper threshold bitrate
for transmitting an encoded single bitstream compris-
ing a video stream during a time period of a video
stream and a graphical overlay;

a bitrate estimating module configured to calculate an
estimated bitrate for transmitting an encoded bit-
stream comprising the video stream during the time
period of the video stream and the graphical overlay;
and

a graphical overlay handling module configured to
determine if the estimated bitrate exceeds the upper
threshold value, and if the estimated bitrate exceeds
the upper threshold value, to adjust at least one of a
position, a degree of animation and a color composi-
tion of the graphical overlay based on a scene depicted
by the video stream during the time period of the
video stream such that a bitrate for transmitting an
encoded bitstream comprising the video stream dur-
ing the time period of the video stream and the graphi-
cal overlay at the adjusted position, having the
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adjusted degree of animation and/or having the
adjusted color composition falls below the upper
threshold value.
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