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(57) Abstract: The invention relates to a method for white balance of an im-
age presentation (13), which is displayed on a display device (8) of a motor
vehicle, wherein an image (B3, B4, B5, B6) of an environmental region of
the motor vehicle is provided by means of at least one camera (3, 4, 5, 6) of
the motor vehicle and the image presentation (13) for display on the display
device (8) is generated from a partial region (B3', B4', B5', B6") of the image
(B3, B4, B5, B6), and wherein for performing the white balance, respective
color values of pixels of the image (B3, B4, B5, B6) are acquired and a
white balance parameter for the white balance is determined depending on
the color values for at least one color channel of the image presentation (13),
wherein a subset of pixels of the image (B3, B4, B5, B6) is selected accord-
ing to a preset selection criterion for performing the white balance, and that
the color values exclusively of the selected subset of pixels are taken into ac-
count in determining the white balance parameter for the at least one color
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Method for white balance of an image presentation considering color values exclusively of

a subset of pixels, camera system and motor vehicle with a camera system

The invention relates to a method for white balance of an image presentation displayed on
a display device of a motor vehicle. The image presentation is generated from a partial
region of an image, which is provided by means of a camera of the motor vehicle. For
performing the white balance, respective color values of pixels of the image are acquired,
and a white balance parameter for the white balance is determined depending on the
color values for at least one color channel of the image presentation. In addition, the
invention relates to a camera system formed for performing such a method, as well as to a

motor vehicle with such a camera system.

Methods for performing a white balance of an image are already prior art. Presently, the
interest is directed to a camera of a motor vehicle, which captures an environmental
region of the motor vehicle. It is already known to attach a plurality of cameras to a motor
vehicle, which capture the environment around the motor vehicle. Then, an image
presentation can be displayed on a display of the motor vehicle, which is based on the
images of the cameras. For example, the so-called "bird eye view" can here be provided
from the images of all of the cameras, thus, a plan view presentation showing the motor
vehicle and its environment from a bird's eye view. Such a plan view presentation is
generated from respective partial regions of the images of all of the cameras, wherein that
partial region of the image is respectively used, which images the respective
environmental region up to a predetermined distance from the motor vehicle. However,
the invention is not restricted to the provision of such a plan view as the image
presentation. Other types of image presentations can also be generated from each one
partial region of the images. At this point, three-dimensional views are exemplarily
mentioned, which can involve a projection to a concave surface, such as for example to

the surface of a hemisphere, a paraboloid, a hyperboloid or a similar concave surface.

In the known methods for automatic white balance of an image, usually, the so-called
"grey world assumption” is used, which conveys that the average values of all of the color
channels of the image are to result in a grey value on average. For example, if the image
is considered in the RGB color space (red, green, blue), thus, the red, the green and the
blue color components can be affected such that the color average values of all of the
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three color channels are the same. The color of the presented image then rather
corresponds to reality.

In performing the white balance, thus, first the color average or median values of all of the
color channels are calculated, and the color channels of the image are then each
multiplied by a gain factor (white balance parameter) in order to match the color average
values of the color channels to each other. By corresponding selection of the gain factors
of the color channels, thus, the white balance can be performed such that the average
values of all of the color channels result in a grey value on average. This approach is
referred to as grey world assumption.

As already explained, multiple cameras can be attached to a motor vehicle, the images of
which are collectively processed to a common image presentation, which is then
displayed on the display. For example, the above mentioned "bird eye view" can be
generated as the image presentation. Especially in such situations, in which only a partial
region of the respective image of the cameras is displayed on the display, the
performance of the white balance presents a particular challenge. If all of the pixels of the
image are taken into account in determining the color average values and thus in
determining the gain factors of the color channels for the white balance of the displayed
image presentation, thus, it can occur that a monochromatic object is depicted in a non-
displayed image region of the image, which then causes increase of one of the color
average values and thus a color cast in the displayed image presentation. Such a color
cast then results in an unnatural presentation on the display.

It is an object of the invention to demonstrate a solution, how in a method of the initially
mentioned kind the white balance of the image presentation on the display can be
improved compared to the prior art such that in particular a realistic presentation of the
environment can be presented on the display device in the motor vehicle to the driver.

According to the invention, this object is solved by a method, by a camera system as well
as by a motor vehicle having the features according to the respective independent claims.
Advantageous implementations of the invention are the subject matter of the dependent
claims, of the description and of the figures.

A method according to the invention serves for white balance of an image presentation
displayed on a display device of a motor vehicle. An image of an environmental region of
the motor vehicle is provided by means of at least one camera of the motor vehicle. The



WO 2014/095782 PCT/EP2013/076800

image presentation for display on the display device is generated exclusively from a
partial region of the image. For performing the white balance, respective color values of
pixels of the image are acquired, and for at least one color channel of the image
presentation, a white balance parameter (e.g. the associated color channel gain factor) for
the white balance is determined depending on the color values. For performing the white
balance, a subset of pixels of the image is selected according to a preset selection
criterion, wherein the color values exclusively of the selected subset of pixels are taken
into account in determining the white balance parameter for the at least one color channel.

For performing the white balance of the image presentation, thus, not all of the pixels of
the captured image are taken into account, but a subset of pixels is selected according to
a preset selection criterion. In determining the white balance parameter (e.g. the
mentioned gain factor for a color channel), then, exclusively the selected pixels are taken
into account, while the remaining pixels remain unconsidered. Such an approach proves
particularly advantageous in particular if exclusively a partial region is selected from the
provided image and displayed on the display device in the interior of the vehicle, optionally
together with other partial regions of images provided by means of further cameras, as it
is for example the case in the "bird eye view". By the method according to the invention,
monochromatic objects depicted in the non-displayed image region can be prevented from
causing a too great increase of a color average or median value and thus a color casts in
the displayed image presentation. The selection of the pixels for the determination of the
white balance parameter can be specifically performed such that exclusively color values
of relevant pixels are taken into account, which allow a reliable white balance. Overall, the
method according to the invention allows improved white balance of the displayed image
presentation compared to the prior art.

Preferably, a color channel gain factor is understood by the white balance parameter,
which is determined for the at least one color channel of the image presentation based on
color values of the selected subset of pixels. Such a gain factor can also be separately
determined for all of the color channels of the image presentation. With the respective
gain factors (white balance parameters), the respective color channels of the image
presentation can be corrected such that for example the respective color average or
median values of the color channels are the same (grey world assumption).

For determining the white balance parameter for the at least one color channel,
preferably, a color average or median value of this color channel is determined, namely
from the color values of the selected subset of pixels. This color average/median value
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can then be compared to the color average/median values of the other color channels,
and depending on this comparison, the white balance parameter can be determined, with
which the color channel is corrected. Therein, the determination of the color
average/median values can be performed in any color space such that the invention is not
restricted to a certain color space. For example, the color average/median values can be
determined in the YUV color space or else in the RGB color space.

The at least one camera is preferably a video camera providing a sequence of images per
second. The partial region is respectively "cut out” from these images and used for
generating the image presentation for the display device. The image presentation is
therefore generated in real time in the form of a video from the respectively current
images. The camera can for example be a CCD camera or a CMOS camera.

The subset of pixels is selected according to a preset selection criterion. With this
selection criterion, preferably, the position of the pixels in the image is taken into account.
In an embodiment, it is provided that those pixels are selected according to the selection
criterion, which are within the partial region of the image, thus exclusively those pixels,
which are displayed on the display device or contribute to the generation of the image
presentation for the display device. In determining the white balance parameter, thus,
exclusively the color values of pixels are taken into account, which are within the partial
region of the image, which is used for generating the image presentation for the display
device. Thus, color casts in the image presentation are avoided, which else could be
caused by high color values of pixels, which are outside of the used partial region of the
image. Thus, an image presentation can be provided, which is free of such color casts
and therefore has a homogeneous and uniform color distribution.

Additionally or alternatively, the respective color values of the pixels can also be taken into
account in the selection criterion. This has the advantage that for example exclusively
those pixels can be selected in determining the white balance parameter, which are very
close to the grey value.

Therein, according to the selection criterion, those pixels are preferably selected, the color
values of which are within a preset range of values, in particular around the zero value. In
determining the white balance parameter, thus, exclusively pixels are taken into account,
the color value amounts of which are below a preset limit value. For determining the white
balance parameter, thus, pixels remain unconsidered, which have relatively high color
values and therefore can negatively affect the white balance algorithm. Namely, these
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pixels could excessively affect the determination of the respective color average or
median value of the color channels and thus result in color casts in the image
presentation. These pixels with too high color values are now filtered out and therefore

remain unconsidered in determining the white balance parameter.

In an embodiment, it can be provided that at least a first and a second camera of the
motor vehicle each provide an image of an environmental region of the motor vehicle. The
image presentation for display on the display device is then generated from a partial
region of the image of the first camera as well as from a partial region of the image of the
second camera. For determining the white balance parameter, the subset of pixels is
selected according to the preset selection criterion both from pixels of the image of the
first camera and from pixels of the image of the second camera. In determining the white
balance parameter for the displayed image presentation, thus, pixels of the two images
are taken into account, namely exclusively those pixels, which are selected from the
image of the first camera as well as from the image of the second camera according to the
mentioned selection criterion. Thus, an image presentation can be provided, which has a
uniform and realistic color distribution without color leaps and without color casts.

If exclusively pixels from the partial region of the image are used for determining the white
balance parameter, thus, it can occur that the number of the selected pixels within the
subset is relatively low. This is in particular the case if exclusively those pixels are
selected from the partial region of the image according to the selection criterion, the color
values of which are around the zero value within the preset range of values. If a large
monochromatic object is depicted in the partial region of the image, such that most of the
pixels have relatively high color values, thus, the selected subset only includes a low
number of pixels satisfying the above mentioned criterion. In this case, a reliable white
balance based on this subset of few pixels is not possible. For this reason, in an
embodiment, it is proposed to determine the number of the selected pixels within the
subset and to perform the determination of a new value for the white balance parameter
based on the subset of pixels and thus adaptation of the previous white balance
parameter only on condition that the number of the selected pixels is above a preset limit
value. Thus, erroneous calculation of the white balance parameter is prevented.

Now, a relatively difficult situation can occur, in which a relatively great correction of the
color channels (relative great correction of the color temperature) is performed within the
scope of the white balance and the imaged scene suddenly changes because for example
a light source with an extreme color temperature is suddenly switched off. Then, color
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casts arise in the image presentation, and it is possible that none of the pixels of the
partial region satisfies the selection criterion. In this case, the number of the pixels within
the subset is very low and is below the preset limit value. This could result in the color
casts no longer being able to be corrected because the adaptation of the white balance
parameter is omitted. In order to prevent such a situation, in an embodiment, it can be
provided that the previously adjusted value of the white balance parameter is maintained
or the white balance parameter is adjusted to a preset default value if the number of the
pixels within the selected subset is below the preset limit value. Therein, it can be
examined if the previously adjusted white balance parameter can be maintained or else
adjustment of the white balance parameter to the preset default value is required.

If the number of the selected pixels is below the limit value, thus, the white balance
parameter is adjusted to the preset default value if at least one of the mentioned
conditions is satisfied, in particular if the two following conditions are satisfied at the same
time:

- if a color average or median value of the at least one color channel determined
from color values of all of the pixels of the partial region is outside of a preset
range of values around the zero value, thus, its value is greater than a preset limit
value, and/or

- if the previously adjusted value of the white balance parameter (thus the correction
of the color temperature) is greater than a preset limit value.

If the two conditions are satisfied, thus, this indicates that color casts are present in the
image presentation, which are to be compensated for. In this case, the white balance
parameter (thus the gain factor of the at least one color channel) is adjusted to the preset
default value, and the algorithm can be restarted because the number of the selected
pixels will again exceed the limit value. Thus, color casts in the image presentation can be
continuously prevented without any interruption.

In order to be able to detect color casts in the image presentation, additionally or
alternatively to the above mentioned two criteria, other criteria can also be defined. A
criterion can for example provide that a ratio between the gain factors of different color
channels is determined. If this ratio then exceeds a preset limit value, thus, this indicates
color faults in the image presentation. It is also possible that this detection of the color
casts can also be performed by evaluating a gain offset of the color channels.
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The adjustment of the white balance parameter to the preset default value too can be
performed in different manners. This change of the white balance parameter can e.g. be
performed stepwise such that the white balance parameter is stepwise adjusted to the
preset default value via intermediate values. Direct adjustment to the default value is also
possible without using intermediate values.

The invention also relates to a camera system for a motor vehicle including at least one
camera for providing an image of an environmental region of the motor vehicle, including
an image processing device for generating an image presentation for display on a display
device from a partial region of the image, and including a correcting device for performing
a white balance of the image presentation, wherein the correcting device is formed for
performing a method according to the invention.

Furthermore, the invention relates to a motor vehicle with a camera system according to

the invention.

The preferred embodiments presented with respect to the method according to the
invention and the advantages thereof correspondingly apply to the camera system
according to the invention as well as to the motor vehicle according to the invention.

Further features of the invention are apparent from the claims, the figures and the
description of figures. All of the features and feature combinations mentioned above in the
description as well as the features and feature combinations mentioned below in the
description of figures and/or shown in the figures alone are usable not only in the
respectively specified combination, but also in other combinations or else alone.

Now, the invention is explained in more detail based on a preferred embodiment as well

as with reference to the attached drawings.

There show:

Fig. 1 in schematic illustration a motor vehicle with a camera system according to
an embodiment of the invention;

Fig. 2 in schematic illustration a block diagram of the camera system according to

an embodiment of the invention; and
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Fig. 3and 4 schematic illustrations of a color space, wherein a method according to an

embodiment of the invention is explained in more detail.

A motor vehicle 1 illustrated in Fig. 1 is for example a passenger car. The motor vehicle 1
includes a camera system 2, which has a plurality of cameras 3, 4, 5, 6 in the
embodiment, which are disposed distributed on the motor vehicle 1. Therein, four
cameras 3, 4, 5, 6 are provided in the embodiment, wherein the invention is not restricted
to such a number and arrangement of the cameras 3, 4, 5, 6. Basically, any number of
cameras can be used, which can be mounted at different locations of the motor vehicle 1.
Alternatively to such a multi-camera system 2, a stereo camera can also be used, which

includes two image sensors.

A first camera 3 is for example disposed on the front bumper of the motor vehicle 1. A
second camera 4 is e.g. disposed in the rear region, for instance on the rear bumper or on
a tailgate. The two lateral cameras 5, 6 can e.g. be integrated in the respective exterior
mirror. The cameras 3, 4, 5, 6 are electrically coupled to an image processing device 7,
which in turn is coupled to a display device 8. The display device 8 can be an LCD
display.

The camera 3 captures an environmental region 9 in front of the motor vehicle 1. The
camera 4 captures an environmental region 10 behind the motor vehicle 1. The camera 5
captures a lateral environmental region 11 to the left beside the motor vehicle 1, while the
camera 6 captures an environmental region 12 to the right of the motor vehicle 1. The
cameras 3, 4, 5, 6 provide images of the respective environmental regions 9, 10, 11, 12
and communicate these images to the image processing device 7.

The cameras 3, 4, 5, 6 are video cameras, which are each able to capture a sequence of
images per time unit. The cameras 3, 4, 5, 6 can also be so-called fish eye cameras,
which have a relatively wide capturing angle or opening angle, for instance in a range of
values from 150° to 200°.

From the images of the cameras 3, 4, 5, 6, the image processing device 7 generates an
image presentation, which is then displayed on the display device 8. The white balance of
this image presentation is also performed. The white balance can be performed internally
in the image processing device 7 in an embodiment.
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Optionally, the image processing device 7 can also be integrated in one of the cameras 3,
4,5, 6.

In Fig. 2, a block diagram of the camera system 2 is illustrated in extremely abstract
illustration. The cameras 3, 4, 5, 6 communicate images B3, B4, B5, B6 to the image
processing device 7. Then, the image processing device 7 generates the image
presentation 13 from respective partial regions B3', B4, B5', B6‘ of the images B3, B4, B5,
B6, which is presented on the display device 8. This image presentation 13 can for
example be a plan view presentation, which shows the motor vehicle 1 and its
environment 9, 10, 11, 12 from a bird's eye view. This image presentation 13 is generated
from the respective partial regions B3‘, B4‘, B5*, B6', which show the respective
environmental region 9, 10, 11, 12 up to a predetermined distance from the motor vehicle
1 and which are processed together to the image presentation 13.

Alternatively, the cameras 3, 4, 5, 6 can communicate exclusively the partial regions B3',
B4, B5', B6' to the image processing device 7, such that "cutting out" the partial regions
B3, B4‘, B5', B6' is performed internally in the cameras 3, 4, 5, 6.

The image presentation 13 is then subjected to a white balance. The white balance is
performed by means of a correcting device 14, which can also be integrated in the image
processing device 7. After performing the white balance, the image presentation 13 is
then communicated to the display device 8. In Fig. 2, a situation is shown, in which the
white balance is performed on the finished image presentation 13. However, the white
balance can already be performed before providing the image presentation 13 by
subjecting the partial regions B3, B4‘, B5’, B6* to the white balance.

Below, the performance of the white balance of the image presentation 13 is explained in
more detail. In the described white balance algorithm, the YUV color space is used.
However, the invention is not restricted to the processing of the pixels in this color space
and can also be implemented in other color spaces. In particular, the invention can be
used in any color spaces isometric with the considered YUV space (e.g., HSV space).
For performing the white balance, exclusively pixels of the partial regions B3’, B4’, B5’, B6’
used for generating the image presentation 13 are taken into account. The pixels of the

remaining image regions are not taken into account.
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The color values of each pixel can be described by a pair of values (U, V). From the pixels
of the partial regions B3', B4’, BS', B6’, now, a subset of pixels is selected, which satisfy a
predetermined criterion. Namely, pixels are selected, the color values U, V of which are
within a preset range of values around the zero value, thus, if the two following conditions
are satisfied:

-a<U<a
and
B<V<B.

Therein, the limit values a and 3 can be identical values or else values different from each
other. The color values of the selected pixels are then used for calculating a color average
or median value (below referred to as color average value) of the respective color
channel. The color average value of the U color channel is denoted by Us; the color
average value of the V color channel is denoted by Vs. The color average values Us und
Vs represent color temperatures of the two color channels.

The above mentioned criterion for selecting the subset of pixels can be illustrated with
reference to Fig. 3. The range of values from —a to a on the one hand and the range of
values from —3 to 3 on the other hand is defined around the origin of the UV color space.
Exclusively pixels are selected, the color values U, V of which come within the rectangle
illustrated in Fig. 3.

For performing the white balance, the respective gain factor Gy and Gy is determined for
each color channel U and V. With this gain factor Gy, Gy, then, the color channels can be
corrected by multiplying the color values (U, V) of the pixels by the respective gain factor
Gu, Gy. Thus, correction of the color average values Us and Vg of the color channels is
effected such that the color average values Us and Vg are for example matched to each
other. Therein, the gain factors Gy, Gy represent white balance parameters and are
determined depending on the respective color average value Ug and Vs.

Before the adaptation of the gain factors Gy and Gy is performed depending on the
currently selected subset of pixels, first, the number of the pixels is determined, the color
values U, V of which satisfy the above mentioned criterion (come within the rectangle
according to Fig. 3). If the number of the selected pixels is greater than a preset limit
value, new gain factors Gy, Gy are determined for the current image presentation
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depending on the current color average values Ug and Vg, respectively. If the number of
the selected pixels is below the limit value, the following algorithm is performed:

It is examined whether or not color casts are present in the current image presentation.
Such color casts can for example arise in that the brightness of the scene is suddenly
changed if for example a dominant light source with a high color temperature is switched
off. Therein, with switched on light source, a relatively severe correction of the color
temperature of the image presentation 13 is performed, and this severe correction causes
color casts in the image presentation 13 after switching off the light source. In this case, it
can occur that only very few pixels come within the rectangle according to Fig. 3. If the
number of the selected pixels is smaller than the limit value, thus, it is examined whether
or not such color casts are present. For this examination, color average values Uy, Vr are
calculated from respective color values of all of the pixels of the partial regions B3', B4,
B5’, B6’. On the one hand, these color average values Uy, V1 are examined; on the other
hand, the currently adjusted gain factors of the color channels are also examined.

If the color average values Ur, Vy are outside of a preset range of values 15 according to
Fig. 4 and if the current gain factors are additionally also greater than a limit value, thus, it
is assumed that color faults are present in the image presentation 13. In this case, the
gain factors are adjusted to a preset standard value (so-called default value), namely
either directly or stepwise via intermediate values.

Thus, it is examined if:

-GU<Ur<GU
and
-GV < V7 <GV.

If one of these criteria is not satisfied and if the gain factors are greater than the limit
value, the adjustment of the gain factors to the preset value is effected. Otherwise, the

current gain factors can be maintained.

After adjusting the gain factors to the default value, the calculation of new gain factors can
be again restarted based on the current images because the number of the selected
pixels will again exceed the limit value.
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Claims

1. Method for white balance of an image presentation (13), which is displayed on a
display device (8) of a motor vehicle (1), wherein an image (B3, B4, B5, B6) of an
environmental region (9, 10, 11, 12) of the motor vehicle (1) is provided by means of
at least one camera (3, 4, 5, 6) of the motor vehicle (1) and the image presentation
(13) for display on the display device (8) is generated from a partial region (B3’, B4',
B5’, B6’) of the image (B3, B4, B5, B6), and wherein for performing the white
balance respective color values (U, V) of pixels of the image (B3, B4, B5, B6) are
acquired and a white balance parameter (Gy, Gy) for the white balance is
determined depending on the color values (U, V) for at least one color channel (U,
V) of the image presentation (13),
characterized in that
a subset of pixels of the image (B3, B4, B5, B6) is selected according to a preset
selection criterion for performing the white balance, and that the color values (U, V)
exclusively of the selected subset of pixels are taken into account in determining the

white balance parameter (Gy, Gy) for the at least one color channel (U, V).

2. Method according to claim 1,
characterized in that
the position of the pixels in the image (B3, B4, B5, B6) is taken into account in the

selection criterion.

3. Method according to claim 2,
characterized in that
according to the selection criterion, those pixels are selected, which are within the
partial region (B3', B4’, BS', B6’) of the image (B3, B4, B5, B6).

4. Method according to anyone of the preceding claims,
characterized in that
the respective color values (U, V) of the pixels are taken into account in the

selection criterion.
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5.  Method according to claim 4,
characterized in that
according to the selection criterion, those pixels are selected, the color values (U, V)

of which are within a preset range of values (-a to a; -3 to B).

6. Method according to anyone of the preceding claims,
characterized in that
at least a first and a second camera (3, 4, 5, 6) of the motor vehicle (1) each provide
an image (B3, B4, B5, B6) of an environmental region (9, 10, 11, 12) of the motor
vehicle (1) and the image presentation (13) for display on the display device (8) is
generated from a partial region (B3’, B4’, BS', B6’) of the image (B3, B4, B5, B6) of
the first camera (3, 4, 5, 6) and a partial region (B3’, B4’, BS', B6’) of the image (B3,
B4, B5, B6) of the second camera (3, 4, 5, 6), wherein for determining the white
balance parameter (Gy, Gv) the subset of pixels is selected according to the preset
selection criterion both from pixels of the image (B3, B4, B5, B6) of the first camera
(3, 4, 5, 6) and from pixels of the image (B3, B4, B5, B6) of the second camera (3, 4,
5, 6).

7. Method according to anyone of the preceding claims,
characterized in that
the number of the selected pixels within the subset is determined and the
determination of the white balance parameter (Gy, Gy) based on the subset is
effected only on condition that the number of the selected pixels is above a preset

limit value.

8. Method according to claim 7,
characterized in that
if the number is below the limit value, the previously adjusted value of the white
balance parameter (Gy, Gy) is maintained or the white balance parameter (Gy, Gy)

is adjusted to a preset value.

9. Method according to claim 8,

characterized in that
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if the number is below the limit value, the white balance parameter (G, Gy) is

adjusted to a preset value if:

- acolor median or average value (U, V7) of the at least one color channel
determined from color values (U, V) of all of the pixels of the partial region (B3’,
B4’, BS', B6') is outside of a preset range of values (-GU to GU; -GV to GV),
and/or

- the previously adjusted value of the white balance parameter is greater than a

preset limit value.

Camera system (2) for a motor vehicle (1), including at least one camera (3, 4, 5, 6)
for providing an image (B3, B4, B5, B6) of an environmental region (9, 10, 11, 12) of
the motor vehicle (1), including an image processing device (7) for generating an
image presentation (13) for display on a display device (8) from a partial region (B3’,
B4’, BS', B6’) of the image (B3, B4, B5, B6), and including a correcting device (14)
for performing a white balance of the image presentation (13), wherein the
correcting device (14) is adapted to acquire respective color values (U, V) of pixels
of the image (B3, B4, B5, B6) and to determine a white balance parameter (Gy, Gy)
for the white balance depending on the color values (U, V) for at least one color
channel (U, V) of the image presentation (13) for performing the white balance,
characterized in that

the correcting device (14) is adapted to select a subset of pixels of the image (B3,
B4, B5, B6) according to a preset selection criterion for performing the white balance
and to consider the color values (U, V) exclusively of the selected subset of pixels in
determining the white balance parameter (Gy, Gy) for the at least one color channel
(U, V).

Motor vehicle (1) with a camera system (2) according to claim 10.



WO 2014/095782 PCT/EP2013/076800

1/4




WO 2014/095782 PCT/EP2013/076800

2/4

[ N—w
S
=
-

B3 B4 B5 B6
B4 B5 B6'
i / 1) )
B3~ 7 § q
~— N
N
Mss /'/J

/

N




WO 2014/095782 PCT/EP2013/076800

3/4

U
Fig.3




WO 2014/095782

PCT/EP2013/076800
4/4
5
<~ s <
e - O
/ 3 =
3
>
> & @ T Q
o)
i
)
Q




INTERNATIONAL SEARCH REPORT

International application No

PCT/EP2013/076800

A. CLASSIFICATION OF SUBJECT MATTER
I

NV. HO4N5/232 B60R1/00
ADD.

HO4N5/235 HO4N9/73

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

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

GO6K HO4AN B6OR

Documentation searched other than minimum documentation to 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 practicable, search terms used)

EPO-Internal, WPI Data

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category™ | Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
X EP 1 973 074 Al (MATSUSHITA ELECTRIC IND 1-11
CO LTD [JP] PANASONIC CORP [JP])
24 September 2008 (2008-09-24)
paragraphs [0003], [0009] - [0016],
[0031], [0117]; figures 2, 3, 4, 13, 14,
26, 39
X WO 2006/022630 Al (SILICON OPTIX INC [US]; 1-5,7-11
LEE LOUIE [CA]; VAKILI MASOUD [CA])
2 March 2006 (2006-03-02)
A claims 1, 3, 36; figures 3A, 11A, 11B 6
X US 20127242852 Al (HAYWARD DAVID [US] ET 1-5,7-11
AL) 27 September 2012 (2012-09-27)
A paragraphs [0012], [0058]; figures 3, 12 6
X US 20107020221 Al (TUPMAN DAVID JOHN [US] 1-4,11
ET AL) 28 January 2010 (2010-01-28)
A paragraphs [0031], [0032]; figure 4, 5-9

Further documents are listed in the continuation of Box C.

[l

See patent family annex.

* Special categories of cited documents : . . . . L
"T" later document published after the international filing date or priority

date and not in conflict with the application but cited to understand

"A" document defining the general state of the art which is not considered
to be of particular relevance

"E" earlier application or patent but published on or after the international
filing date

"L" document which may throw doubts on priority claim(s) or which is
cited to establish the publication date of another citation or other
special reason (as specified)

"O" document referring to an oral disclosure, use, exhibition or other
means

"P" document published prior to the international filing date but later than
the priority date claimed

the principle or theory underlying the invention

"X" document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive
step when the document is taken alone

"Y" document of particular relevance; the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such documents, such combination
being obvious to a person skilled in the art

"&" document member of the same patent family

Date of the actual completion of the international search

17 April 2014

Date of mailing of the international search report

29/04/2014

Name and mailing address of the ISA/

European Patent Office, P.B. 5818 Patentlaan 2
NL - 2280 HV Rijswijk

Tel. (+31-70) 340-2040,

Fax: (+31-70) 340-3016

Authorized officer

Trimeche, Mejdi

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




INTERNATIONAL SEARCH REPORT

Information on patent family members

International application No

PCT/EP2013/076800
Patent document Publication Patent family Publication

cited in search report date member(s) date

EP 1973074 Al 24-09-2008  CN 102164238 A 24-08-2011
CN 102164287 A 24-08-2011
EP 1973074 Al 24-09-2008
EP 2296104 Al 16-03-2011
US 2009002517 Al 01-01-2009
US 2011267491 Al 03-11-2011
WO 2007080834 Al 19-07-2007

WO 2006022630 Al 02-03-2006  CN 1985266 A 20-06-2007
EP 1771811 Al 11-04-2007
JP 4543147 B2 15-09-2010
JP 2008507449 A 13-03-2008
WO 2006022630 Al 02-03-2006

US 2012242852 Al 27-09-2012 US 2012242852 Al 27-09-2012
WO 2012128835 Al 27-09-2012

US 2010020221 Al 28-01-2010 US 2010020221 Al 28-01-2010
US 2010020222 Al 28-01-2010
US 2013063644 Al 14-03-2013

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




	Page 1 - front-page
	Page 2 - front-page
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - claims
	Page 15 - claims
	Page 16 - claims
	Page 17 - drawings
	Page 18 - drawings
	Page 19 - drawings
	Page 20 - drawings
	Page 21 - wo-search-report
	Page 22 - wo-search-report

