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Flash detection

FIELD OF THE INVENTION
This invention relates to a method and system for processing a signal. The

processing provides flash detection and the output can be used to improve content analysis

algorithms.

BACKGROUND OF THE INVENTION
It is common for people to watch television and engage in other activities that

include visual content such as watching DVDs. The user experience with respect to watching
such video content will change in the future. The first signs are already visible, for example
in the television products of Philips, in which lamps are added to enhance the experience of
watching television. This process of adding further devices and additional functionality to
augment an entertainment experience such as watching a film is growing. The venture
“amBX” (see for example, www.ambx.com) is preparing the next steps to enhance an
experience such as watching television even further, by playing scripts, along with the
original audio/visual content, containing effect descriptions that could be offered to the user
using a suitable augmentation system. Additional devices in the user’s entertainment space
provide augmentation to the video content.

For example, United States of America Patent Application Publication
US2002169817 discloses a real-world representation system which comprises a set of
devices, each device being arranged to provide one or more real-world parameters, for
example audio and visual characteristics. At least one of the devices is arranged to receive a
real-world description in the form of an instruction set of a markup language and the devices
are operated according to the description. General terms expressed in the language are
interpreted by either a local server or a distributed browser to operate the devices to render
the real-world experience to the user. In this way a script is delivered that is used to control
other devices alongside the television delivering the original content.

It is necessary however, to author the scripts that will be used to create the
additional effects in the additional devices. To assist the authoring process, many applications
use content analysis to automate the processes that would otherwise have to be carried out

manually. In relation to content creation, for example amBX scripting, well-trained authors
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go through a movie frame by frame and choose specific frames where they want to start/stop
the display of a light. This light has a color that they adapt to something (background,
explosion, object) in the video sequence.

To create an amBX script for a movie, lots of time is spent on accurately
determining time positions in the video and matching colors that are used to create light
effects at specific time instances. Content analysis can offer great benefits for the scripting
authors. For example, shot cuts can automatically be detected giving the author positions in
time where the light might be changed. Also dominant colors can be extracted for each frame
in a shot or a selection of sampled frames, from which a set of colors can be proposed that
would match the colors in the specific shot or time interval. An example of the latter could be
using the MPEG 7 dominant color descriptor, which gives up to eight colors for a frame. To
determine the average of such (MPEG 7 dominant color) descriptor one could use the method
as proposed in PH006244 (ID685945), Dominant color descriptors, Marc A. Peters, Pedro
M.F.S. Fonseca. Other methods for choosing colors can be used as well of course, for
example histograms.

It is known that flashes of light in a video sequence can influence the results of
any content analysis process. The appearance of a flash of light can create false shot cuts, and
it can influence very strongly the colors of the specific frames where the flashes occur, giving
incorrect results of any color analysis, for which colors are relevant. Especially in relation to
specific types of content, for example action movies with lots of explosions, or movies with
lots of flickering lights, the results of a content analysis process can be far from what the
scripting author desires. Shot cuts will be generated by analysis algorithms that actually
correspond to flashes in the video content.

To address this known problem, United States of America Patent 5642294
describes a shot cut detection method based on comparing frame-to-frame intensity
differences. This document describes a system that is stated to preclude the possibility of
false detection of flashlight in video as a cut. Assuming that an image data sequence
containing flashlight is composed of images A, B, *, D, E, . . . and that the image * is brighter
than the other images A, B, D and E because of flashlight, the distance d(A,B) between the
images A and B is small, but since the intensity level of the image * is higher than those of
the images B and D, the distances d(B,*) and d(*,D) take large values. Some of the
conventional methods decide the cut point in dependence on whether the distance d(B,*) is
larger than a certain threshold value, and hence have the disadvantage of erroncously

detecting flashlight as the cut point. The distance d(B,*) is large at the cut point as well, but it
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is a characteristic feature of flashlight that the distance d(*,D) takes a large value; the
utilization of this property will permit discrimination between the cut point and flashlight,
and hence will prevent misrecognition of the cut point.

However, there are several drawbacks to this methodology. Firstly, a flash
does not necessarily take only a single frame to appear, in many cases it takes two or three
frames to gradually increase (or decrease) to/from the light source. The changes in intensity
from frame-to-frame separately are not necessarily significantly large. Secondly, when the
question of motion between frames is considered, the principle of this document, as described
above, does not work anymore. This is because after a flash the frame is treated as having
returned to the state as it was before the flash. However with some significant motion this
will not be the case. Indeed this will become more of a problem when considering that the
flash could last longer than one frame, since the cumulative motion will a larger impact.
Thirdly, flash detection in this document is based on the concept that the frame with a flash is
a frame which is brighter. This is definitely not always true. For example, simply take a
beautiful white background and flash a dark blue light on it. The image frame will not
become brighter, yet there has occurred a flash.

Similarly, United States of America Patent 6014183 relates to a device which
monitors a digitized video data stream and detects when scene changes occur in the video
stream. The device detects scene changes by comparing from frame-to-frame each of the
pixel colors within the frame. When a high degree of change in pixel color from one frame to
the next is detected, this is identified as a scene change.

The device is configured so that the crossing of a sensitivity boundary by
composite color data will not necessarily result in a scene change being detected by the
software program. A threshold command may be used to examine a predetermined number of
frames following the frame which exceeded the sensitivity limits. For example, after the
color data exceeds one of the sensitivity boundaries (a potential scene change), a scene
detection program may compare the next ten frames to the initial frame (the frame prior to
the frame which crossed the sensitivity boundary) in order to determine if the scene has really
changed. If most of the frames within the threshold window do not exceed the sensitivity
boundary when compared to this initial frame, then there has likely not been a scene change
and an isolated event in the video data stream caused the composite color value data to
exceed the sensitivity limit momentarily (e.g. a flashbulb went off in the video, but the scene

did not change). The main problem with this technique of comparing colors is that after a few
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frames some motion can change the colors drastically, and any isolated event within the

frames examined will not be detected as such.

SUMMARY OF THE INVENTION
It is therefore an object of the invention to improve upon the known art.

According to a first aspect of the present invention, there is provided a method
of processing an image signal comprising: receiving an image signal comprising a series of
frames, performing light source detection on each frame, and detecting a flash at frame n of
length m frames when the following criteria are satisfied: the difference between the detected
light source in frame n-1 and frame n is above a first predetermined threshold, the difference
between the detected light source in frame n+m-1 and frame n+m is above the first
predetermined threshold, and the difference between the detected light source in frame n-1
and frame n+m is below a second predetermined threshold.

According to a second aspect of the present invention, there is provided a
system for processing an image signal comprising: a receiver arranged to receive an image
signal comprising a series of frames, and a processor arranged to perform light source
detection on each frame, and to detect a flash at frame n of length m frames when the
following criteria are satisfied: the difference between the detected light source in frame n-1
and frame n is above a first predetermined threshold, the difference between the detected
light source in frame n+m-1 and frame n+m is above the first predetermined threshold, and
the difference between the detected light source in frame n-1 and frame n+m is below a
second predetermined threshold.

According to a third aspect of the present invention, there is provided a
computer program product on a computer readable medium for processing an image signal,
the product comprising instructions for: receiving an image signal comprising a series of
frames, performing light source detection on each frame, and detecting a flash at frame n of
length m frames when the following criteria are satisfied: the difference between the detected
light source in frame n-1 and frame n is above a first predetermined threshold, the difference
between the detected light source in frame n+m-1 and frame n+m is above the first
predetermined threshold, and the difference between the detected light source in frame n-1
and frame n+m is below a second predetermined threshold.

Owing to the invention, it is possible to detect flashes in a video sequence
accurately and efficiently, with a robust method that is not affected by movement within the

frames processed, nor by changes of color due to motion of objects, within the frames
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processed. Flashes in video content can influence the results for many applications. As
discussed above, a flash can yield an incorrect shot cut. Also the (average) colors of a shot or
scene can be changed because of the results of a flash. Such changes are often undesirable.
Moreover, the proposal also detects the kind of flash, i.e. its color and its intensity. This
information is very useful for applications such as determining the colors in a shot, or the
colors of a flash. Such information is very important for example for amBX scripting authors.

Advantageously, the detected light source of a frame comprises a point in
color space. Determining the light source within a frame can be carried out using an
algorithm such as principal component analysis (PCA), which provides a light estimation of
the pixels within a frame as a vector. The output of this algorithm can be configured as a 3-
dimensional vector in color space which can then be used to calculate a point in the color
space, which is then used in a comparative process when deciding on the change in light
source between two frames. The detected light source is a point on the principal component
vector of the pixels within the frame.

Preferably, the method further comprises maintaining a look-up table of
frames n, where the difference between the detected light source in frame n-1 and frame n is
above the first predetermined threshold. This greatly simplifies the detection of the flashes in
a sequence of frames. Each time a large change in the light source between two consecutive
frames is detected (above the first threshold) then that frame n is stored in the look-up table
as a frame number. This means that whenever a further large change in the light source
between two consecutive frames is detected, then this can be compared back with the earlier
frames stored in the look-up table to see if any were the beginning of the flash. Flashes can
only be detected when they have ended, looking backwards to find the start of the flash.

Ideally, the method further comprises suppressing the detection of the flash, if
the value m, the length in frames of the detected flash, is above a predetermined number. To
avoid the detection of false flashes, a limit is placed on the maximum permissible gap (in
frames) between the start and end of the flash. The predetermined number may be five, for
example. This means that if a flash is detected at frame n with a length m of eight frames,
then this flash is discarded as a false result. The detection of the flash is thereby suppressed in

relation to this set of data.
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BRIEF DESCRIPTION OF THE DRAWINGS

Embodiments of the present invention will now be described, by way of
example only, with reference to the accompanying drawings, in which:-

Fig. 1 is a schematic diagram of a video signal,

Fig. 2 is a view of an image frame,

Fig. 3 is a further view of the image frame of Fig. 2, with the predicted light
source displayed around the frame, for comparison,

Figs. 4 and 5 are diagrams of color space,

Fig. 6 is a schematic diagram of a series of image frames,

Fig. 7 is a flowchart of a method of processing the signal, and

Fig. 8 is a schematic diagram of a system for processing the signal.

DETAILED DESCRIPTION OF THE EMBODIMENTS
Fig. 1 shows an image signal 10, which comprises a series 12 of frames 14.

The image signal 10 is a video signal, for example used in a television broadcast environment
with twenty five frames 14 every second of the signal 10. Disclosed below is a method of
processing the signal 10 which will detect flashes of light within the signal 10. Such flashes
may be caused, for example by an explosion or a match being struck within the content
captured within the frames 14. The detection of flashes of light is useful because many
known techniques such as shot detection and color detection are affected by the presence of
light flashes, and will return false results if flash detection is not carried out successfully. A
nominal flash within the series 12 is shown by the reference numeral 16. This flash 16 begins
at frame n, and lasts for m frames. In this case m equals four.

In order to detect the presence of a flash of light within a sequence 12 of
frames 14, then light source estimation for each frame 14 needs to be carried out. Therefore,
when detecting flashes within the sequence 12, there is a need to determine the light source
entering a scene. For this step in the process it is possible to use a known technique, principal
component analysis (PCA). An example of the details of PCA can be found in “Multivariate
Analysis” by K.V. Mardia, J.T. Kent, and J.M. Bibby (Academic Press, London, 1979). To
illustrate the concept, a short introduction will be given as background information.

Fig. 2 shows an example of an image frame 14. The idea behind the light
estimation procedure that is used, is that light entering an image will be reflected on the white
parts of the image. All the pixels in the image will be colored in the color of the light source,

according to the luminance. Considering all the pixels in the image frame 14, and looking at
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them in a 3-dimensional cube in a (linear) RGB space, there is produced a 3-dimensional
space with the pixels located therein. RGB values of a decoded video stream are gamma
corrected values, which are not linear. In order to estimate linear light, the values are first
transformed to linear RGB. Details of gamma correction can be found in “Digital Video and
HDTV”, by Charles Poynton.

The PCA algorithm mentioned above uses this data and does the following
transformation: starting from the average values as a point of origin, the axes are transformed
into three new axes in such a way that the first axis (the principal component) is responsible
for most of the variation in the set of pixels. It is also possible to regard the principal axis as
the result of least squares estimation. The final step is to estimate the point on the principal
axis that corresponds to the actual light source. This can be done by projecting the pixels on
the principal axis and checking where the contribution is significant (i.c. avoid taking a single
pixel because it might be there because of encoding).

The result for the image frame 14 is shown in Fig. 3, with the light source 18
shown as a band around the frame 14. Note that the light source itself is not visible in the
image. Also note that this can be done for parts of an image frame 14 as well, to find light
sources for a region of interest. In case there is no light source available, the algorithm will
yield one of the most dominant colors of the image, which is very reasonable. Since Figs. 2
and 3 are unfortunately rendered in black and white, it should be explained that the light
source, which is a spotlight illuminating a performer on a stage, is bluish color, and this is the
color that has been determined by the process of performing light source 18 detection on the
frame 14. This process of determining the light source 18 is carried out for each frame 14
within the series 12 that makes up the signal 10.

Figs. 4 and 5 show the representation of the color space 20 of the pixels within
the frame 14 of Figs. 2 and 3. This information is used to calculate the light source within a
frame. Firstly, the PCA transformation is carried out. Once this transformation has been
executed then in the color space 20 of Fig. 5, a 3-dimensional vector 22 is shown, which is a
calculation of the principal component within the image frame 14. The output of the PCA
algorithm (the vector 22) is a stable result, for the pixels within the frame 14. This vector 22
is used as a way of calculating the light source 18 within the frame 14. In one embodiment,
the detected light source within the frame 14 is a point in the 3-dimensional color space 20.
The point is determined to be where the vector 22 leaves the space defined by the cluster of
pixels within the frame 14, or could be the last pixel in the cluster that is either on the vector

22 or closest to the vector 22 (within a predefined boundary) at the furthest point from the
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origin of the vector. The determined light source could also be a direction from the origin, or
from the average value of the pixels in the frame 14, to the point determined as above.

Once the determination of the light source has been made for a frame 14, then
the flash detection can be carried out. Flash detection is executed based upon the results of
the light source estimation. The PCA algorithm, discussed above, gives very stable results
for, the average RGB values of the frame, the (normalized to length 1) direction of the
principal component, and the contribution to the variance of the principal component
compared to the other 2 axes. Moreover, the estimation of the actual light source gives
information about the actual RGB value of the light source.

An example sequence 12 of frames 14 is shown in Fig. 6. Considering this
sequence 12 of frames 14, by comparing the differences between the frames in a sequence, it
is possible to detect a flash at frame n of length m as follows, if the following criteria are
satisfied:

- the light sources of frame n-1 and frame n differ significantly,
- the light sources of frame n+m-1 and frame n+m differ significantly, and
- the light source of frames n-1 and frame n+m are very similar.

These three criteria are indicated in the Fig., by the arrows indicating which
frames 14 are compared together, and whether the detected light sources in the respective
frames should differ or be similar. In a sequence of frames, an example of the values of n and
m could be n=20, and m=3. This means that a flash is detected at frame 20, which lasts for 3
frames. Frames 19 and 20 have light sources that differ significantly. Frames 22 and 23 have
light sources that differ significantly, and frames 19 and 23 have light sources that are
similar. The frames that make up the flash, being frames 20, 21 and 22 do not necessarily
have light sources that are similar, depending upon whether the flash increases during the
frames, or remains constant.

In order to quantify the relative concepts of “difference” and “similarity”, two
different thresholds are applied to the measured light sources to determine via an algorithm,
whether the defined criteria have been met. The difference between the detected light source
in frame n-1 and frame n must be above a first predetermined threshold and similarly, the
difference between the detected light source in frame n+m-1 and frame n+m must also be
above the first predetermined threshold. The difference between the detected light source in
frame n-1 and frame n+m must be below a second predetermined threshold.

Using the information from the PCA algorithm, it is possible to easily define

distance measures between light sources, for example Euclidian distances between the RGB
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values and angles between the directions of axes. Thresholds are used to indicate if a change
is significant or not. The detected light source of a frame comprises a point in color space.

The table below illustrates a series of values for three consecutive frame:

Frame 1 Frame 2 Frame 3
R 188.725 128.333 188.725
G 214.344 170.598 213.744
B 246.433 253.512 246.433
R average 10.5688 10.9377 10.5992
G_average 11.1165 16.5005 11.136
B average 12.3426 34.6146 12.3383
R_direction 0.418112 0.229523 0.419208
G_direction 0.544304 0.400895 0.542856
B _direction 0.727266 0.886906 0.727717

In this table, the middle three rows give the average values of the pixels within
each frame. As can be seen, on a scale of 0 to 255, these values tend towards black, as is
common in many films, as a significant number of frames are predominantly black. A small
clement of bright color within a frame that is predominantly black will not affect the average
values very much. However, once the PCA algorithm has been used to produce the principal
vector (of the type shown as the vector 22 in Fig. 5), then the light source determination
(which, in one embodiment, is a point on the vector) is represented by the top three lines of
the table, which gives the RGB values for the detected light source. As described above, this
value is the point on the PCA vector, as that vector exits the “cloud” of pixels in the 3-
dimensional space representing the pixels in the frame. The angles, in the bottom three rows,
are those made by a direction from the average RGB values to the RGB point in space of the
top three rows.

The table above gives the values from light source detection for the three
frames. The estimated light source changes from some gray/bluish value (R=188, G=214,
B=246) to a clear blue value (R=128, G=170, B=253) and back again. Also the average
colors of the frame change. Similarly, also the direction changes significantly, the angle
between (R _dir=0.41, G_dir=0.54, B _dir=0.72) to (0.22, 0.40, 0.88) being about 19 degrees.

So the change in angle is obvious, and it is also clear that the angle between the first and third
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frame is minimal. In this case a flash will be detecting with n=2 and m=1, being a flash that
starts at frame 2 (the n value) and lasts for just one frame (the m value).

Moreover, it is advantageous that there should be a limit for how long the flash
could last, say up to a few frames. This is implemented by suppressing the detection of the
flash, if the value m, the length in frames of the detected flash, is above a predetermined
number. This prevents detection of false flashes.

Fig. 7 summarizes one implementation of a method of processing the signal
10, in order to detect a flash within frames 14 of the signal 10. It should be understood that
the methodology is configured so that the end of a flash is detected, and the method is
looking back through the previous frames 14 to find the start of a flash. To assist in this end
the process includes maintaining a look-up table of frames n, where the difference between
the detected light source in frame n-1 and frame n is above the first predetermined threshold.

In the flowchart, the first step is to detect the light source for a first frame, at
step S1. The process then cycles through the steps S2 and S3 continually. At step S2
detection of the light source in the next frame is accomplished. As step S3, the values for the
light sources of the present frame and the immediately previous frame are compared. If there
is no significant difference between the two values, then the process returns to step S2. If
however, a significant difference in the two values is detected, then the process moves to step
S4. At step S4, the current frame number is stored in a look-up table, as a potential beginning
or end of a flash. The process then moves on to step S5, where a comparison is made based
upon the previous frames that are stored in the look-up table. The light source of the current
frame is compared to light sources in those frames that immediately precede the frames
stored in the look-up table to see if the difference between them is below the second
threshold (similarity). If yes then a flash is detected, if no then none is detected, and the
process continues cycling through the frames 14.

The flash detection can be used for several processes. For example, it can be
used to improve shot cut detection. Strong flashes can be regarded as shot cuts. With flash
detection these false shot cuts can be eliminated. The process can also be used to improve
dominant colors that represent an interval of frames. Especially when there are relatively
many flashes in the interval, or when subsampling is used, the influence of a flash on the
average colors can change significantly. By avoiding the frames that belong to the flashes, it
is possible to give a very precise description of the general colors of the specific interval. In
addition, the detected flash itself can be used to generate light effects at the specific

instances, for example at an explosion the room can light up in the perfect color. As
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mentioned above, these applications are applications that improve the quality of content
analysis results for applications such as amBX scripting. Any application that uses light
source or color information in video can benefit from it.

A system for processing the image signal 10 is shown in Fig. 8. the system
comprises a receiver 24, which is arranged to receive the image signal 10 comprising the
series 12 of frames 14 and a processor 26. The processor includes a light source detection
component 28 arranged to perform light source detection on each frame 14, and a flash
detection component 30 arranged to detect a flash at frame n of length m frames when the
necessary criteria are satisfied. As detailed above, this occurs when the difference between
the detected light source in frame n-1 and frame n is above a first predetermined threshold,
the difference between the detected light source in frame n+m-1 and frame n+m is above the
first predetermined threshold, and the difference between the detected light source in frame
n-1 and frame n+m is below a second predetermined threshold.

In addition to the flash detection performed by the processor 26, the video
signal 12 is also analyzed at component 32 and shot cuts are detected. At the same time, the
frames 14 are analyzed for the light source, and frames 14 are also analyzed for the dominant
colors. The results for the light source detection are used to detect flashes, and the flashes are
used to remove falsely identified shot cuts at component 34. Finally, for each shot the
processor 26 is arranged to determine the overall dominant colors, at component 36 using the
dominant colors for all (or a subsampled set) of the frames in the shot. A component 38 can
be used to determine the dominant colors in the shot, using the information from the
component 34. The flash detection itself immediately gives the color of the flashes.

The system of detecting flashes in video sequences described above is a
significant improvement over the prior art. It is a robust and efficient system that is able to
detect flashes that last more than a single frame, and is not affected by motion within the
frame over the time of the flash. Indeed if the actual source of the light is moving within the
frames, then the process will still operate correctly. Even if the light source is weak, the
direction will change significantly. This can be measured by the angles between the principal
components of the two frames. The process looks at the light source rather than at the frame
difference. The light source will not change because of motion or movement of objects

within the frames.
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CLAIMS:

1. A method of processing an image signal (10) comprising:
- receiving an image signal (10) comprising a series (12) of frames (14),
- performing light source detection on each frame (14), and
- detecting a flash (16) at frame n of length m frames when the following
criteria are satisfied:

- the difference between the detected light source in frame n-1 and frame n is
above a first predetermined threshold,

- the difference between the detected light source in frame n+m-1 and frame
n+m is above the first predetermined threshold, and

- the difference between the detected light source in frame n-1 and frame n+m

is below a second predetermined threshold.

2. A method according to claim 1, wherein the detected light source of a frame

(14) comprises a point in color space (20).

3. A method according to claim 1 or 2, and further comprising maintaining a
look-up table of frames n, where the difference between the detected light source in frame n-

1 and frame n is above the first predetermined threshold.

4. A method according to claim 1, 2 or 3, and further comprising suppressing the
detection of the flash (16), if the value m, the length in frames (14) of the detected flash (16),

is above a predetermined number.

5. A system for processing an image signal (10) comprising:

- a receiver (24) arranged to receive an image signal (10) comprising a series
(12) of frames (14), and

- a processor (26) arranged to perform light source detection on each frame (14),
and to detect a flash (16) at frame n of length m frames when the following criteria are

satisfied:
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- the difference between the detected light source in frame n-1 and frame n is
above a first predetermined threshold,

- the difference between the detected light source in frame n+m-1 and frame
n+m is above the first predetermined threshold, and

- the difference between the detected light source in frame n-1 and frame n+m

is below a second predetermined threshold.

6. A system according to claim 5, wherein the detected light source of a frame

(14) comprises a point in color space (20).

7. A system according to claim 5 or 6, wherein the processor (26) is further
arranged to maintain a look-up table of frames n, where the difference between the detected

light source in frame n-1 and frame n is above the first predetermined threshold.

8. A system according to claim 5, 6 or 7, wherein the processor (26) is further
arranged to suppress the detection of the flash (16), if the value m, the length in frames (14)

of the detected flash (16), is above a predetermined number.

9. A computer program product on a computer readable medium for processing
an image signal (10), the product comprising instructions for:
- receiving an image signal (10) comprising a series (12) of frames (14),
- performing light source detection on each frame (14), and
- detecting a flash (16) at frame n of length m frames when the following
criteria are satisfied:

- the difference between the detected light source in frame n-1 and frame n is
above a first predetermined threshold,

- the difference between the detected light source in frame n+m-1 and frame
n+m is above the first predetermined threshold, and

- the difference between the detected light source in frame n-1 and frame n+m

is below a second predetermined threshold.

10. A computer program product according to claim 9, wherein the detected light

source of a frame (14) comprises a point in color space (20).
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11. A computer program product according to claim 9 or 10, and further
comprising instructions for maintaining a look-up table of frames n, where the difference

between the detected light source in frame n-1 and frame n is above the first predetermined

threshold.

12. A computer program product according to claim 9, 10 or 11, and further
comprising instructions for suppressing the detection of the flash (16), if the value m, the

length in frames (14) of the detected flash (16), is above a predetermined number.



WO 2009/090586 PCT/IB2009/050099

1/6

N
/f

10
A

FIG. 1

N

!

FRAME n

12—



WO 2009/090586 PCT/IB2009/050099

2/6

N

14—




WO 2009/090586 PCT/IB2009/050099

3/6

FIG.5

FIG.4

o
Al



PCT/IB2009/050099

WO 2009/090586

4/6

9014

HVY1INIS
w+u L-W+U L+U u L-u
El\\2=E EIN\A<E EIN\A<E El\\4<E EIN\A<E

H444I1d

14"

H444I1d

+—Zl



WO 2009/090586

no

5/6

S1
Determine light source for |

1t frame

\ 4 -/'82
Determine light source for [«
next frame <

Significant change of results /,33
for light source of current
frame with previous frame?

yes
yes; flash at

Keep track of current frame frame previj+ 1
as possible begin or end of of size curj—

flash, denoted cur; prevy;-1
Keep track of the previous
frame as a possible last

frame before the flash, | g4
denoted prev; ]

A 4

PCT/IB2009/050099

no;
(cur; can still be
the beginning of
a flash! That will
be detected later)

Is the light source of the current frame cur; similar to the fSS

light source of one of the previous frames before a big
change, prev;, for some j>1 such that curj— previ;-1 does

not exceed the maximum allowed flash size?

FIG.7



WO 2009/090586

6/6

PCT/IB2009/050099

\
RECEIVER
32 36
\ A 4 A 4 /
SHOT CUT DOMINANT
DETECTION COLOUR
EXTRACTION
A 4
LIGHT SOURCE  |_og
DETECTION
A 4
FLASH L 30
DETECTION
34 38
\ A 4 A 4 /
FLASH CORRECTED | sHOT DOMINANT
SHOT CUT > COLOUR
DETECTION

——26

FIG.8



INTERNATIONAL SEARCH REPORT

International application No

PCT/1B2009/050099

CLASSIFICATION OF SUBJECT MATTER

INV. G06T7/40 GO6F17/30 HO4N5/14

According to Intemational Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

GO6T GO6F HO4N

Documentation searched other than minimum documentation 10 the extent that such documents are included in the fields searched

Electronic data base consulted during the international search (name of data base and, where praclical, search terms used)

EPO-Internal, INSPEC

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Gategory* | Citation of document, with indication, where appropriate, of the relevant passages ] " Relevant to claim No.

A ZHANG ET AL.: "A New Shot Boundary 1-12
Detection Algorithm"

ADVANCES IN MULTIMEDIA INFORMATION
PROCESSING, PCM 2001, LNCS 2195,

vol. 2195/2001

1 January 2001 (2001-01-01), pages 63-70,
XP002528778 -

ISBN: 978-3-540-42680-6

‘abstract

Section 2.2

figures 2,4

A US 2007/025615 Al (ZHOU HUI [CA] ET AL) ' 1-12
1 February 2007 (2007-02-01)
abstract

paragraph [0009]
paragraph [0011]
paragraph [0061] - paragraph [0071]

—_ .

Further documents are listed in the continuation of Box C. : E See patent family annex.

* Special categories of cited documents : . . . . -
T* later document published after the international filing date
or priority date and not in conflict with the application but

*A* document defining the general state of the art which is not ; " :
considered to be of paricular relevance ?\tvidn {% :Imderstand the principle or theory underlying the
"E* ea_:flier document but published on or after the internationat *X* document of particular relevance; the claimed invention
. filing date cannot be considered novel or cannot be considered to
*L* document which may throw doubts on priority claim(s) or involve an inventive step when the document is taken alone
vy:ugh 1S cnetﬂ to esiaphlsh the publncanon“c_ia(tje of ancther *Y* document of particular relevance; the claimed invention
citation or other special reason (as specitied) cannot be considered to involve an inventive step when the
*0O" document referring to an oral disclosure, use, exhlbmon or document is combined with one or more other such docu-
other means ments, such combination being obvious to a person skilled
*P* document published prior to the international filing date but in the arl.
later than the priority date claimed *&" document member of the same patent family
Date of the actual completion of the international search . Date of mailing of the intemational search report
20 May 2009 , , 12/06/2009
Name and mailing address of the ISA/ ' Authorized officer
European Pateni Office, P.B. 5818 Patentlaan 2
NL - 2280 HV Rijswijk
Tel. (+31-70) 340-2040, : X
Fax: (+31-70) 340-3016 _ Salvador, Elena

Form PCT/ISA/210 (second sheel) (April 2005)



International application No

PCT/1B2009/050099

INTERNATIONAL SEARCH REPORT

C(Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT

Category* | Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

A .XUEMING QIAN ET AL: "Effective Fades and 1-12
' Flashlight Detection Based on Accumulating
Histogram Difference"

IEEE TRANSACTIONS ON CIRCUITS AND SYSTEMS
FOR VIDEO TECHNOLOGY, IEEE SERVICE CENTER,
PISCATAWAY, NJ, US,

vol. 16, no. 10,

1 October 2006 (2006-10-01), pages
1245-1258, XP011149963

ISSN: 1051-8215 -

Section II.B

A FINLAYSON G D ET AL:  "Illuminant ] 1-12
estimation for object recognition”
COLOR RESEARCH & APPLICATION WILEY USA,
vol. 27, no. 4, August 2002 (2002-08),
pages 260-270, XP002528779

ISSN: 0361-2317

the whole document

A GEORGE V LANDON ET AL: "Towards Automatic 1-12
Photometric Correction of Casually
ITluminated Documents”

COMPUTER VISION AND PATTERN RECOGNITION,
2007. CVPR ’07. IEEE CONFERENCE ON IEEE,
PISCATAWAY, NJ, USA,

1 June 2007 (2007 ~06- -01), pages 1-8,
XP031114511

ISBN: 978-1-4244-1179-5

Section 2.2

A GAO L ET AL: "PCA -based approach for 1-12
video scene change detection on compressed
video"

ELECTRONICS LETTERS, IEE STEVENAGE, GB,
vol. 42, no. 24,

23 November 2006 (2006-11-23), pages
1389-1390, XP006027699

ISSN: 0013—5194

the whole document

A "ZHOU Q ET AL: "Object tracking in an 1-12
outdoor environment us1ng fusion of
features and cameras”

IMAGE AND VISION COMPUTING, GUILDFORD, GB
vol. 24, no. 11,

1 November 2006 (2006-11-01), pages
1244-1255, XP025135412

ISSN: 0262-8856 [retrieved on 2006-11-01]
Section 2.1, right-hand column '

Form PCT/iSA/210 {continuation of second sheet) (April 2006)



INTERNATIONAL SEARCH REPORT

Information on patent family members

International application No

PCT/IB2009/050099
Patent document Pubfication Patent family ‘ Publication
cited in search report date - member(s) date
US 2007025615 Al 01-02-2007  NONE

Form PCT/ISA/210 {patent family annex) (April 2005)




	BIBLIOGRAPHY
	DESCRIPTION
	CLAIMS
	DRAWINGS
	SEARCH_REPORT

