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METHOD AND APPARATUS FOR

EMBEDDING DATA IN VIDEO

Technical field

The present application relates to: a method of embedding data in a video; an

apparatus for embedding data in a video; a method of analysing video; a

device for analysing video; a method of processing a video with embedded

data; and a computer-readable medium.

Background

It is becoming increasingly common for users to watch television while using a

smartphone or tablet, sometimes referred to as a "second screen". The

popularity of this practice is driven by at least two trends. The first trend is the

popularity of online social networks and the use of these to share comments

with others while viewing a program. The second trend is the tendency to

search for online information related to the television program while watching

it. The online information may be current sports results, details of a product

that has just been advertised, or the name of an actress in the current

program or film.

Existing methods for delivering additional information to a user's smartphone

or tablet from the television or set top box require some form of local

communication such as Bluetooth™ or WiFi™. This requires compatible

communication apparatus to be present on both the television and

smartphone, and so this may not be possible between all devices. This may

also be difficult for some users to set-up. Further, this is less feasible when a

user is watching television away from home, say in a hotel or a public place

such as a sports bar, where the user may not have appropriate access to local

communication networks.

US 201 3/0028465, assigned to Fujitsu Ltd, describes a digital watermarking

system for watermarking video. The system modifies the brightness of certain

areas of the video image to convey data to a reading apparatus, which may



be a smartphone. The document describes an anti-flicker mechanism to

reduce the user perception of the brightness changes.

The Fujitsu system presents a solution to the above problems by using the

video image itself to deliver embedded watermark data to a smartphone.

However, the data rate is limited and special care is required to reduce the

perceptibility of the introduced flicker.

A problem with such systems is that a trade-off must be made between the

amount of data that can be delivered and how significantly the video is

altered. The addition of data to the video image can be thought of as the

addition of noise to the picture. Content creators, network operators, and

users all have a low tolerance for any such noise perceived in the video

image. As such the bandwidth of the additional data signal is limited by this

constraint that the introduced noise is imperceptible to the viewer.

Summary

A system for high bandwidth delivery of data from a video image to a smart

device having a camera is provided herein. The system operates by

modifying each colour component of a video signal independently, and using

advanced signal processing in the smart device to decode data embedded in

the video. This system allows for high bandwidth delivery of data to a smart

device having a camera, and does so with minimal perceptible impact on the

video.

High bandwidth delivery of data allows for faster cycling of a set amount of

data giving shorter lags on data capture and presentation in the smart device.

High bandwidth delivery in this context also allows different types of data to be

delivered, and can also reduce reliance on a smart device's internet

connection; prior art systems have limited bandwidth suitable primarily for

sending URLs. Alternatively, the method described herein can be used to

send a low bandwidth signal with a minimal alteration of the video image.



Accordingly, there is provided a method of embedding data in a video. The

method comprises receiving a video and receiving data to be embedded in the

video. The method further comprises encoding the data in a colour

modification filter, wherein the colour modification filter is arranged to modify

at least one colour component of the video separately from the other colour

components. The method further comprises selecting at least one area of the

video, and applying the colour modification filter to the at least one area to

create modified video.

Because the embedded data is carried in the video image itself, no extension

to standardized transport streams, receivers, decoders, or displays is needed

to enable the delivery of the embedded data.

By encoding data in the video image using small changes to at least one

colour signal of a video, the small changes having spatial and temporal

frequency dissimilar to that of the video, the data can be encoded in a way

that is undetectable by the naked eye, but which a device such as a smart

phone can detect, decode, and present to the user.

The method may further comprise encoding the modified video.

The colour variation filter modifies at least two colour components, each

modified separately from the other colour components.

Separate but related modifications may be made to each colour component,

the related modifications used to jointly encode a data value (such as a

particular binary word).

The data to be encoded in the video may comprise two types of data, and

respective colour modification filters may be encoded for each type of data,

each colour modification filter arranged to apply to a different colour

component.



The data to be encoded in the video may be split into a plurality of parts, and

respective colour modification filters may be encoded for each part of the

data, each colour modification filter arranged to apply to a different colour

component.

The data to be encoded in the video may be split into a plurality of parts, and

wherein respective colour modification filters may be encoded for each part of

the data, each colour modification filter arranged to apply to a different area of

the video.

No colour modification filter may be applied to at least one further area of the

video.

The colour modified areas and the non-modified areas of the video may be

interspersed. The colour modified areas from each of a plurality of colour

modification filters may be interspersed. The interspersion may be a

chequered pattern.

The set of colour components may comprise red, green and blue. The set of

colour components may comprise a luminance and two chrominance

components. The two chrominance components may comprise colour

difference components such as blue-luminance and red-luminance

differences.

At least one area of the video to which the colour modification filter is applied

may comprise a first area, wherein the first area is adjacent to a second area

of video. The colour components modified by the colour modification filter in

the first area may be unmodified in the second area.

There is further provided an apparatus for embedding data in a video, the

apparatus comprising at least one input, a data encoder, and a video

processor. The at least one input is arranged to receive a video and to

receive data to be embedded in the video. The data encoder is arranged to

encode the data in a colour modification filter, wherein the colour modification



filter is arranged to modify at least one colour component of the video

separately from the other colour components. The video processor is

arranged to select at least one area of the video, and applying the colour

modification filter to the at least one area.

The colour variation filter may modify at least two colour components, each

may be modified separately from the other colour components.

No colour modification filter may be applied to at least one further area of the

video. The colour modified areas and the non-modified areas of the video

may be interspersed. The colour modified areas from each of a plurality of

colour modification filters may be interspersed. The interspersion may be a

chequered pattern. The set of colour components comprises red, green and

blue.

The apparatus may further comprise a video encoder arranged to encode the

modified video.

There is further provided a method of analysing video, the method comprising:

capturing a video image with a camera; and decomposing the captured image

into at least one spatial scale. The method further comprises extracting

temporal variations at a predetermined frequency range; and decoding

embedded data from the temporal variations.

To differentiate the embedded data from any noise in the video signal, spatial

pooling is used. By looking at the average colour change over numerous

pixels in a particular area of the image, a very small shift applied to all the

pixels in that area can be distinguished from any noise, and also from the

video image.

The predetermined frequency may be the frame rate of the video being

analysed.



Other than at a scene change, each video frame is substantially similar to the

next. This principle is the basis for modern video encoding standards. So in

most video there are not many spatially significant changes between frames, it

is in this empty spatio-temporal territory of the video signal that the additional

data is embedded, and from which it is detected.

The method may further comprise detecting a relative size of the video image

compared to the total captured image area. If the relative size of the video

image is determined to be less than a threshold value, an error message is

created.

The method may further comprise decomposing the captured image into at

least one spatial scale, the spatial scale chosen as a fraction of the relative

size of the video image compared to the captured image area.

The size of the video image is determined using an edge detection algorithm.

If the video image is determined to be larger than the captured image area, at

least one predetermined spatial scale is used. The at least one spatial scale

is chosen to correspond to an expected spatial scale of the screen areas to

which a colour modification filter has been applied. The spatial scale may be

chosen to be the shortest of the expected horizontal and expected vertical

scale of the colour modification filter.

The method may further comprise outputting the decoded embedded data to a

buffer.

There is further provided a device for analysing video, the device comprising a

camera and a processor. The camera is arranged to capturing a video image.

The processor is arranged to: decomposing the captured image into at least

one spatial scale; extracting temporal variations at a predetermined frequency

range; and decoding embedded data from the temporal variations.

To differentiate the embedded data from any noise in the video signal, spatial

pooling is used. By looking at the average colour change over numerous



pixels in a particular area of the image, a very small shift applied to all the

pixels in that area can be distinguished from any noise, and also from the

video image.

The predetermined frequency may be the frame rate of the video being

analysed. Other than at a scene change, each video frame is substantially

similar to the next. This principle is the basis for modern video encoding

standards. In most video there are not many spatially significant changes

between frames, it is in this empty spatio-temporal territory of the video signal

that the additional data is embedded, and from which it is detected.

The processor may be further arranged to detecting a relative size of the

video image compared to the total captured image area. If the relative size of

the video image is determined to be less than a threshold value, an error

message is created.

The processor may be further arranged to decompose the captured image

into at least one spatial scale, the spatial scale chosen as a fraction of the

relative size of the video image compared to the captured image area. The

size of the video image is determined using an edge detection algorithm. If

the video image is determined to be larger than the captured image area, at

least one predetermined spatial scale is used. The at least one spatial scale

is chosen to correspond to an expected spatial scale of the screen areas to

which a colour modification filter has been applied.

The device may further comprise a display for outputting the decoded

embedded data.

There is further provided a method of processing a video with embedded data.

The method comprises receiving a video with first embedded data, and

detecting the first embedded data within the video, and identifying which

colour signal has been modified to carry the first embedded data. The method

further comprises receiving additional data to be embedded in the video, and

encoding the additional data in a colour modification filter, wherein the colour



modification filter is arranged to modify a different colour component than the

one modified to embed the first embedded data. The method further

comprises selecting at least one area of the video, and applying the colour

modification filter to the at least one area.

The at least one area modified to carry the additional data may be the same

as or different to the at least one area modified to carry the first embedded

data.

There is further provided a computer-readable medium, carrying instructions,

which, when executed by computer logic, causes said computer logic to carry

out any of the methods defined herein.

There is further provided a computer-readable storage medium, storing

instructions, which, when executed by computer logic, causes said computer

logic to carry out any of the methods defined herein. The computer program

product may be in the form of a non-volatile memory or volatile memory, e.g.

an EEPROM (Electrically Erasable Programmable Read-only Memory), a

flash memory, a disk drive or a RAM (Random-access memory).

Brief description of the drawings

A method and apparatus for embedding data in video will now be described,

by way of example only, with reference to the accompanying drawings, in

which:

Figure 1 illustrates an overview of the system described herein;

Figure 2 illustrates a method for embedding data in a video;

Figure 3 illustrates one example of how a video image may be modified

to embed data therein;

Figure 4 illustrates an alternative example of an arrangement for

embedding data into a video;

Figure 5 illustrates an alternative video modification pattern;

Figure 6 illustrates a further alternative arrangement for embedding

data in a video;



Figure 7 illustrates a method by which a device decodes embedded

data from a displayed modified video image;

Figure 8 illustrates an alternative method for deriving embedded video

data from a video;

Figure 9 illustrates and apparatus for performing the above decoding

methods;

Figure 10 illustrates an example of a captured video image comprising

a video display having a screen area; and

Figure 11 illustrates an additional method whereby a modified video

encoded with a first set of embedded data is processed and a second set of

data is additionally embedded therein.

Detailed description

Figure 1 illustrates an overview of the system described herein. The video

110 and data 115 to be transmitted with the video 110 are input to the system.

At 117 a colour modification filter is created using data 115 . The colour

modification filter is applied to video 110 at 119 to create modified video 120.

Modified video 120 incorporates video 110 with data 115 embedded therein.

The modified video 120 should appear substantially the same as original

video 110 as observed by the naked eye.

The modified video 120 is encoded 130 and transmitted 140 to a decoder 150

which outputs the modified video on a display 190. It should be noted that the

encode 130, the transmit 140, and the decode 150 are optional processes.

The modified video 120 as displayed by display 190 is captured by a camera

2 10 . Device 200 comprises a camera 2 10 and a processor 220. The

modified video imagine captured by camera 2 10 is sent to the processor 220

which analyses the captured image of the modified video 120 and deciphers

the data 115 embedded therein. Processor 220 then outputs data 115 .

In this way, additional data 115 is embedded in a video, the additional data

115 can be decoded from the video by an appropriate device 200 comprising

a camera 2 10 and a processor 220.



Figure 2 illustrates a method for embedding data in a video. Video is received

at 251 and data is received at 252. The received data is used to create a

colour modification filter 260, the colour modification filter arranged to modify

at least one colour component of the video separately from the other colour

components and to encode the received data on the at least one modified

colour component. At 270 the colour modification filter is applied to a selected

area of the video and in this way the video received at 251 is modified so as to

embed the data received at 252 into a modified version of the original video.

Figure 3 illustrates one example of how a video image may be modified to

embed data therein. In this example the colour modification filter acts upon

only the green colour component of the video signal. This colour modification

filter is applied to only half of the video area into selected areas labelled 301

and 304 in figure 3 . The remaining areas of the video 302 and 303 are

unmodified. The boundaries between the video areas horizontally and

vertically bisect the video area, and video areas 301 and 304 are diagonally

opposite. Similarly video areas 302 and 303 are diagonally opposite. As such

each modified area has a boundary with at least one unmodified area.

By applying the colour modification filter to an area of the video that spans

many pixels, a relatively minor colour shift to the green component of the

video signal can be identified. Furthermore, that certain areas of the video

area are unmodified also improves the detectability of the colour shift to the

green component of the video signal in the modified areas. These factors

allow for a very minor change to the video signal to be made and yet still

detectable by a camera 2 10 of device 200. In this way, data may be

embedded in the video without the viewer being able to recognise any

difference between the original and the modified video.

In an alternative arrangement to that of Figure 3, the video area is divided into

rows, to give a plurality of horizontal strips of the image. Each sub-area of the

video is thus a strip. The first strip has a colour signal modified, the second

strip is unmodified, the third strip also has a colour signal modified, and the



fourth strip is unmodified. The expected spatial frequency of the pattern is the

height of each strip. In a further alternative, the horizontal strip pattern is

rotated through 90 degrees to create a vertical stripe pattern.

Figure 4 illustrates an alternative example of an arrangement for embedding

data into a video. Here the video area is separated into four rows of equal

height and four columns of equal width to create sixteen equal areas

numbered 401 to 4 16 . In this embodiment half of the sixteen video areas

have data embedded on the red component of the video signal and the other

half of the video areas are unchanged. Alternating areas of the video image

are modified by the filter to generate a chequered pattern of modified and

unmodified areas. Both the increased number of areas and the increased

distribution of the video areas that are modified make it harder for a user to

perceive any change in the video for a given magnitude of signal modification.

Figure 5 illustrates an alternative video modification pattern. Video area 500

is partitioned into four rows of equal height and four columns of equal width to

generate 16 areas of equal size. The sixteen areas are divided between two

sets; a first set 5 10 in which the red and green colour signals of the video are

modified and a second set of areas 520 where the colour signals are

unmodified. The set of first areas 5 10 and set of second areas 520 are

distributed to form a chequered pattern, as in the black and which squares of

a chess board or checkers board. Each area having modified colour signals is

adjacent to at least one other area where the colour signals area not modified

such that a device 200 seeking to detect the embedded data may make a

comparison between the different areas in order to detect an average colour

signal shift.

In an alternative embodiment, similar to figure 5 but not illustrated, a different

arrangement of the modified colour signals is provided. The same

arrangement of a first set of areas and a second set of areas is used as in

Figure 5, but in this arrangement only the red colour signal of the first set of

video areas is modified and the green colour signal of a second set of video

areas is modified. In this way, each video area having the red signal modified



is adjacent another signal area which does not have the red signal modified,

and similarly each screen having the green signal modified is adjacent at least

one area which does not have the green signal modified. As such a detecting

device 200 can detect a minor colour shift over the pixels of an area.

In the embodiments described above the first set of video areas have the

same colour modification filter applied thereto. However, in an alternative

embodiment the set of first video areas is split into a plurality of subsets

wherein each subset of video areas will have a different colour modification

filter applied. The different colour modification filters may modify either the

same or different combinations of video colour signals. For example, referring

back to Figure 4 the set of video areas to which the red colour signal is

modified may be separated into four subsets comprising video areas 402 and

405, 404 and 407, 4 10 and 4 13, and 4 12 and 4 15 . The greater the number of

colour modification filters applied to the video, the greater the amount of data

that may be carried. However, because each individual colour modification

filter is applied to a smaller area of the video the threshold for the magnitude

of colour signal shift that is detectable by a device 200 is reduced.

Figure 6 illustrates a further alternative arrangement for embedding data in a

video. The video area 600 is split up into six columns of equal width and six

rows of equal height to create 36 sub-areas. Eighteen of these sub-areas

labelled "U" in the drawing have the colour signals of the video unmodified.

Six of the sub-areas labelled "R" have the red colour component of the video

modified, six sub-areas labelled "G" have the green colour component of the

video modified, and six sub-areas labelled "B" have the blue colour

component of the video signal modified. The distribution of the U, R, G and B

sub-areas is such that each sub-area having a colour component modified is

adjacent at least one other sub-area which does not have that colour

component modified. The distribution of sub-areas is also arranged such that

sub-areas having the same colour component modified are spread out within

the video area.



Figure 7 illustrates a method by which a device 200 decodes embedded data

from a displayed modified video image. At 710 an image of the displayed

video is captured via a camera. The camera captures a video of a scene

which includes the display upon which the modified video is being shown.

The device may then perform a basic video processing operation to isolate the

displayed video from the rest of the scene. This is relatively easy to achieve

because the area to be isolated has four straight sides and in most cases will

be much brighter than the rest of the scene. At 720 the captured video is

decomposed into a spatial scale. The spatial scale into which the video is

decomposed corresponds to the expected spatial of the sub-areas of the

video image to which the colour modification filters are applied. With

reference to Figures 4 and 5 the expected spatial scale is one quarter of the

display height or one quarter of the display width. If the spatial scale of the

sub-areas to which the embedded data is embedded is not known a best fit or

best guess spatial scale is used, for example one eighth of the screen height.

At 730 temporal variations of the spatial scale are extracted. The temporal

variations are extracted using an expected frequency at which the colour

signal of a sub-area of the video is modulated. It is expected that the colour

modification of signal will be updated once per frame. Broadcast television

typically comprises 25 frames per second, giving a frequency of 25 Hertz. As

such, the expected frequency range of the temporal variations of the modified

colour signal will be between 10 and 100 hertz.

By looking for a colour variation across a particular spatial scale and a

particular temporal scale the colour variation signal can be identified and

separated from what is, in the context of the embedded data, the noise of the

video. In this way a subtle signal change can stand out over original video

signal, and thus, at 740 the embedded data is decoded from the video image

by way of the identified variation in the modified colour signal.

Figure 8 illustrates an alternative method for deriving embedded video data

from a video. At 8 10 captured video of a scene which includes a display upon

which modified video is being displayed is received. Optionally, and not



illustrated, the area of the video display is isolated from the rest of the

captured scene. This may be done using a brightness based filtering

algorithm, for example. At 820 a spatial average of the captured video is

taken. The spatial average taken coincides with an expected spatial

distribution of sub-areas to which different colour modification filters are

applied within the displayed video. Subsequently, at 830 temporal filtering is

applied to the spatial averages. The temporal filtering is performed at the

expected frequency of changes in the embedded data within the displayed

video. The embedded data pattern would be expected to update once per

frame and therefore have an update frequency of 25 hertz and so the

temporal filtering maybe applied at a range between 20 and 80 hertz.

At 840 the colour shifts applied to different sub-areas within the displayed

video are identified. If the colour modification pattern applied to different sub-

areas within the displayed video is not known then at this stage a correlation

process may be performed to identify which sub-areas, if any, have had a

common colour modification filter applied thereto. If any correlations are

identified then the signal may be further refined by taking an average of

correlated sub-areas, the average providing increased accuracy of signal

detection. Where appropriate a weighted average may be applied.

At 850 the identified colour shift signals derived from at least one sub-area of

the displayed video are translated into bit values in order to obtain the data

that was embedded in the modified video.

Figure 9 illustrates and apparatus for performing the above decoding

methods. The apparatus comprises a camera 9 10 a processor 920 a memory

930 a buffer 940 a display 950 and a user interface 960. The user interface

960 may be a touch sensitive surface overlaid the display 950. The processor

920 interacts with each of the other components of device 900. In operation

camera 9 10 captures a video of a scene which includes a display showing

modified video. The captured video is passed to processor 920. Processor

920 is arranged to receive instructions which, when executed, cause the

processor 920 to carry out the above described method. The instructions may



be stored on the memory 930. Processor 920 is arranged to receive and

instruction to capture video using the camera 9 10 from user interface 960.

The data that is de-embedded from the modified video is temporarily stored in

buffer 940. Once sufficient data is decoded for the processor 920 to pass it

an output of the decoded data is made on display 950.

Figure 10 illustrates an example of a captured video image 1000 comprising a

video display 1010 have a screen area 1029. For reference, sixteen sub-

areas 1030 are illustrated on the screen area to represent the boundaries

between areas having different colour modification filters applied thereto. It

should be noted that sub-areas 1030 would not be visible in this way. As

mentioned above when processing the captured video 1000, the receiving

device 200 (or 900) may isolate the display area 1020 before beginning the

spatial and temporal processing, or it may simply process the whole received

image. In the case of the latter, it should be noted that the temporal variation

of the scene outside of the display area 1020 can be expected to be minimal

and so this causes little disturbance to the decoding process. Where the

spatial processing is applied to the whole captured scene as opposed to some

otherwise identified screen area the frequency of the spatial analysis is

increased from that expected on the video image alone. In one embodiment

the spatial frequency is doubled.

Figure 11 illustrates an additional method whereby a modified video encoded

with a first set of embedded data is processed and a second set of data is

additionally embedded therein. At 1110 video with first embedded data is

received at 1120 the embedded data within the received video is detected and

the modified areas and colour signals are identified. At 1130 additional data is

received for embedding in the received video, this will comprise the second

embedded data. At 1140 a colour modification filter is created corresponding

to the received additional data. The colour modification filter is created so as

to not conflict with the modified colour signals embedding the first embedded

data. As such the colour modification filter created at 1140 is preferably

created on a colour signal different to the colour signal upon which the first

embedded data is encoded. Where the first embedded data has been



encoded across a plurality of all the colour signals of the received video, then

the created colour modification filter is applied to unmodified colour signals in

particular sub-areas of the received video. If at 1140 it is determined that no

further colour modification may be applied to the received video without

preventing the first embedded data from being decoded or without creating a

perceptible change in the received video then an error message is output.

However, where an appropriate colour modification filter is created at 1140

then at 1150 this colour modification filter is applied to the received video and

the further modified video is output comprising both the first and second

embedded data.

It will be apparent to the skilled person that the exact order and content of the

actions carried out in the method described herein may be altered according

to the requirements of a particular set of execution parameters. Accordingly,

the order in which actions are described and/or claimed is not to be construed

as a strict limitation on order in which actions are to be performed.

It should be noted that the above-mentioned embodiments illustrate rather

than limit the invention, and that those skilled in the art will be able to design

many alternative embodiments without departing from the scope of the

appended claims. The word "comprising" does not exclude the presence of

elements or steps other than those listed in a claim, "a" or "an" does not

exclude a plurality, and a single processor or other unit may fulfil the functions

of several units recited in the claims. Any reference signs in the claims shall

not be construed so as to limit their scope



Claims

1. A method of embedding data in a video, the method comprising:

receiving a video;

receiving data to be embedded in the video;

encoding the data in a colour modification filter, wherein the colour

modification filter is arranged to modify at least one colour component of the

video separately from the other colour components; and

selecting at least one area of the video, and applying the colour

modification filter to the at least one area to create modified video.

2 . The method of claim 1, wherein the colour variation filter modifies at

least two colour components, each modified separately from the other colour

components.

3 . The method of claim 1 or 2, wherein no colour modification filter is

applied to at least one further area of the video.

4 . The method of any preceding claim, wherein the set of colour

components comprises red, green and blue.

5 . The method of any preceding claim, wherein the at least one area of

the video to which the colour modification filter is applied comprises a first

area, wherein the first area adjacent to a second area of video, and wherein

the colour components modified by the colour modification filter in the first

area are not modified in the second area.

6 . An apparatus for embedding data in a video, the apparatus comprising:

at least one input arranged to receive a video and to receive data to be

embedded in the video;

a data encoder arranged to encode the data in a colour modification

filter, wherein the colour modification filter is arranged to modify at least one

colour component of the video separately from the other colour components;

and



a video processor arranged to select at least one area of the video, and

applying the colour modification filter to the at least one area.

7 . The apparatus of claim 6, wherein the colour variation filter modifies at

least two colour components, each modified separately from the other colour

components.

8 . The apparatus of claims 6 or 7, further comprising a video encoder

arranged to encode the modified video.

9 . A method of analysing video, the method comprising:

capturing a video image with a camera;

decomposing the captured image into at least one spatial scale;

extracting temporal variations at a predetermined frequency range; and

decoding embedded data from the temporal variations.

10 . The method of claim 9, wherein the predetermined frequency is the

frame rate of the video being analysed.

11. The method of claim 9 or 10, further comprising detecting a relative

size of the video image compared to the total captured image area.

12 . The method of any of claims 9 to 11, further comprising decomposing

the captured image into at least one spatial scale, the spatial scale chosen as

a fraction of the relative size of the video image compared to the captured

image area.

13 . The method of any of claims 9 to 12, further comprising outputting the

decoded embedded data to a buffer.

14. A device for analysing video, the device comprising:

a camera arranged to capturing a video image; and

a processor arranged to:



decomposing the captured image into at least one spatial scale;

extracting temporal variations at a predetermined frequency

range; and

decoding embedded data from the temporal variations.

15 . The device of claim 14, wherein the predetermined frequency is the

frame rate of the video being analysed.

16 . The device of claim 14 or 15, wherein the processor is further arranged

to detecting a relative size of the video image compared to the total captured

image area.

17 . The device of any of claims 14 to 16, wherein the processor is further

arranged to decompose the captured image into at least one spatial scale, the

spatial scale chosen as a fraction of the relative size of the video image

compared to the captured image area.

18 . The device of any of claims 14 to 17, the device further comprising a

display for outputting the decoded embedded data.

19 . A method of processing a video with embedded data, the method

comprising:

receiving a video with first embedded data;

detecting the first embedded data within the video, and identifying

which colour signal has been modified to carry the first embedded data;

receiving additional data to be embedded in the video;

encoding the data in a colour modification filter, wherein the colour

modification filter is arranged to modify a different colour component than the

one modified to embed the first embedded data; and

selecting at least one area of the video, and applying the colour

modification filter to the at least one area.



20. A computer-readable medium, carrying instructions, which, when

executed by computer logic, causes said computer logic to carry out any of

the methods defined by claims 1 to 6, 9 to 13, and 19 .
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