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DESCRIPTION

TECHNICAL FIELD

[0001] The present disclosure relates to the technical field of mobile terminals, and more
particularly, to a method and device for processing white balance of an image and storage
medium.

BACKGROUND

[0002] A human visual system has the characteristic of color constancy and may acquire a
constant feature of a surface color of an object under a variable lighting environment and
imaging condition. For example, no matter whether a white object is observed under an indoor
tungsten lamp or the white object is observed under dark light, a human can perceive that the
object is white. This is because that human brains have been adapted to colors of objects
under different light in continuous growth processes of humans.

[0003] However, an imaging equipment has no such a regulation function and is required to
select an algorithm for proper color balance to eliminate influence of a lighting environment on
color presentation. In a related art, there are multiple white balance algorithms for calculating a
gain and performing white balance processing on the basis of the gain. However, the specific
algorithm to be adopted for calculation of the gain is usually selected by a user in a user setting
manner in the related art. Such a user setting manner in the related art may easily bring the
technical problem that the white balance algorithm is mismatched with a practical scenario,
which will deteriorate a white balance processing effect.

SUMMARY

[0004] Purposes of the present disclosure are at least to solve one of the technical problems to
a certain extent.

[0005] To this end, the first purpose of the present disclosure is to disclose a method for
processing white balance of an image, which solves the technical problem that a white balance
algorithm is selected in a user setting manner to easily mismatch the white balance algorithm
with a practical scenario to deteriorate a white balance processing effect.

[0006] The second purpose of the present disclosure is to disclose a device for processing
white balance of an image.

[0007] The third purpose of the present disclosure is to disclose a terminal equipment.
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[0008] The fourth purpose of the present disclosure is to disclose a computer-readable
storage medium.

[0009] To achieve the purposes, in a first aspect, embodiments of the present disclosure
provide a method for processing white balance of an image, a content of an image including a
subject and the method including: a first gain for the image is calculated according to a Face
Automatic White Balance (FaceAWB) algorithm configured to regulate a face in the image to a
skin color; a second gain for the image is calculated according to a simple gray world
algorithm; whether the first gain is similar to the second gain is determined; responsive to a
determination that the first gain is similar to the second gain,white balance processing is
performed on the image according to the second gain; and responsive to a determination that
the first gain is not similar to the second gain, white balance processing is performed on the
image according to the first gain.

[0010] In the method for processing white balance of an image of the embodiments of the
present disclosure, the first gain for the image is calculated according to the FaceAWB
algorithm configured to regulate the face in the image to the skin color; the second gain for the
image is calculated according to the simple gray world algorithm; whether the first gain is
similar to the second gain is determined; responsive to a determination that the first gain is
similar to the second gain, white balance processing is performed on the image according to
the second gain; and responsive to a determination that the first gain is not similar to the
second gain, white balance processing is performed on the image according to the first gain.
The technical problem that a white balance algorithm is selected in a user setting manner to
easily mismatch the white balance algorithm with a practical scenario and deteriorate a white
balance processing effect is solved.

[0011] To achieve the purposes, in a second aspect, the embodiments of the present
disclosure p a device for processing white balance of an image, a content of an image
including a subject and the device including: a calculation module configured to calculate a first
gain for the image according to a FaceAWB algorithm configured to regulate a face in the
image to a skin color and calculate a second gain for the image according to a simple gray
world algorithm; a determination module configured to determine whether the first gain is
similar to the second gain; and a processing module configured to, responsive to a
determination that the first gain is similar to the second gain, perform white balance processing
on the image according to the second gain, and responsive to a determination that the first
gain is not similar to the second gain, perform white balance processing on the image
according to the first gain.

[0012] In the device for processing white balance of an image of the embodiments of the
present disclosure, the calculation module is configured to calculate the first gain for the image
according to the FaceAWB algorithm configured to regulate the face in the image to the skin
color and calculate the second gain for the image according to the simple gray world algorithm;
the determination module is configured to determine whether the first gain is similar to the
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second gain; and the processing module is configured to, responsive to a determination that
the first gain is similar to the second gain, perform white balance processing on the image
according to the first gain, and responsive to a determination that the first gain is not similar to
the second gain, perform white balance processing on the image according to the second gain.
The technical problem that a white balance algorithm is selected in a user setting manner to
easily mismatch the white balance algorithm with a practical scenario and deteriorate a white
balance processing effect is solved.

[0013] To achieve the purposes, on a third aspect, the embodiments of the present disclosure
disclose terminal equipment, which includes the following one or more components: a casing
and a processor, memory and camera located in the casing, wherein the memory may store
an executable program code, and the processor may read the executable program code
stored in the memory to run a program corresponding to the executable program code to
execute the method for processing white balance of an image in the embodiments on the first
aspect.

[0014] To achieve the purposes, in a fourth aspect, the embodiments of the present disclosure
provide a computer-readable storage medium having stored thereon a computer program that
when executed by a processor, performs the method for processing white balance of an image
in the embodiments in the first aspect.

[0015] Additional aspects and advantages of the present disclosure will be partially presented
in the following descriptions and partially become apparent from the following descriptions or
get understood by implementing the present disclosure.

BRIEF DESCRIPTION OF DRAWINGS

[0016] The abovementioned and/or additional aspects and advantages of the present
disclosure will become apparent and easy to understand from the descriptions made below to
the embodiments in combination with the drawings, wherein

FIG. 1 is a flowchart of a method for processing white balance of an image according to an
embodiment of the present disclosure.

FIG. 2 is a flowchart of another method for processing white balance of an image according to
another embodiment of the present disclosure.

FIG. 3 is a schematic diagram illustrating configuration of a device for processing white
balance of an image according to an embodiment of the present disclosure.

FIG. 4 is a schematic diagram illustrating configuration of another device for processing white
balance of an image according to an embodiment of the present disclosure.

FIG. 5 is a schematic diagram illustrating configuration of another device for processing white
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balance of an image according to another embodiment of the present disclosure.

FIG. 6 is a schematic diagram illustrating configuration of a terminal equipment according to an
embodiment of the present disclosure.

DETAILED DESCRIPTION

[0017] The embodiments of the present disclosure will be described below in detail. Examples
of the embodiments are illustrated in the drawings. Throughout the drawings, the same or
similar reference signs always represent the same or similar components or components with
the same or similar functions. The following embodiments described with reference to the
drawings are only exemplary and intended to explain the present disclosure and should not be
understood as limits to the present disclosure.

[0018] The embodiments of the present disclosure disclose at least the following solutions.

Solution 1. A method for processing white balance of an image, a content of an image
including a subject and the method including: calculating a first gain for the image according to
a Face Automatic White Balance (FaceAWB) algorithm configured to regulate a face in the
image to a skin color; calculating a second gain for the image according to a simple gray world
algorithm; determining whether the first gain is similar to the second gain; responsive to a
determination that the first gain is similar to the second gain, performing white balance
processing on the image according to the second gain; and responsive to a determination that
the first gain is not similar to the second gain, performing white balance processing on the
image according to the first gain.

Solution 2. The method of solution 1, wherein determining whether the first gain is similar to
the second gain includes: calculating a difference between the first gain and second gain for
each of the color components; responsive to a determination that the difference for at least
one of the color components is greater than a difference threshold, determining that the first
gain is not similar to the second gain; and responsive to a determination that the difference for
each of color components is less than the difference threshold, determining that the first gain is
similar to the second gain.

Solution 3. The method of solution 1, wherein determining whether the first gain is similar to
the second gain includes: generating a first vector according to values of the first gain for the
color components; generating a second vector according to values of the second gain for the
color components; and determining whether the first gain and second gain are similar to each
other according to a vector distance between the first vector and the second vector.

Solution 4. The method of solution 3, wherein determining whether the first gain and second
gain are similar to each other according to the vector distance between the first vector and the
second vector includes: responsive a determination that the vector distance between the first
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vector and the second vector is greater than a distance threshold, determining that the first
gain is not similar to the second gain; and responsive a determination that the vector distance
between the first vector and the second vector is not greater than a distance threshold,
determining that the first gain is similar to the second gain.

Solution 5. The method of solution 3, wherein the vector distance includes a Euclidean
distance.

Solution 6. The method of solution 1, further including: before calculating a first gain for the
image according to the FaceAWB algorithm configured to regulate the face in the image to a
skin color, identifying a face within the image.

Solution 7. The method of solution 1, wherein calculating the first gain for the image according
to the FaceAWB algorithm configured to regulate the face in the image to a skin color includes:
calculating the first gain by comparing color of the face in the image and a predetermined color
range for faces.

Solution 8. A device for processing white balance of an image, a content of an image including
a subject and the device including: a calculation module configured to calculate a first gain for
the image according to a Face Automatic White Balance (FaceAWB) algorithm configured to
regulate a face in the image to a skin color and calculate a second gain for the image
according to a simple gray world algorithm; a determination module configured to determine
whether the first gain is similar to the second gain; and a processing module configured to,
responsive to a determination that the first gain is similar to the second gain, perform white
balance processing on the image according to the second gain, and responsive to a
determination that the first gain is not similar to the second gain, perform white balance
processing on the image according to the first gain.

Solution 9. The device of solution 8, wherein the determination module comprises: a difference
value unit configured to, calculate a difference between the first gain and second gain for each
of color components; and a first determination unit configured to, responsive to a determination
that the difference for at least one of the color components is greater than a difference
threshold, determine that the first gain is not similar to the second gain, and responsive to a
determination that the difference for each of color components is less than the difference
threshold, determine that the first gain is similar to the second gain.

Solution 10. The device of solution 8, wherein the determination module includes: a generation
unit configured to generate a first vector according to values of the first gain for the color
components and generate a second vector according to values of the second gain for the color
components; and a second determination unit configured to determine whether the first gain
and second gain are similar to each other according to a vector distance between the first
vector and the second vector.

Solution 11. The device of solution 10, wherein the determination module is configured to:
responsive a determination that the vector distance between the first vector and the second
vector is greater than a distance threshold, determining that the first gain is not similar to the
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second gain; and responsive a determination that the vector distance between the first vector
and the second vector is not greater than a distance threshold, determining that the first gain is
similar to the second gain.

Solution 12. The device of solution 10, wherein the vector distance comprises a Euclidean
distance.

Solution 13. The device of solution 8, wherein the calculation module is configured to: before
calculating a first gain for the image according to the FaceAWB algorithm configured to
regulate the face in the image to a skin color, identifying the subject within the image.

Solution 14. The device of solution 8, wherein the calculation module is configured to: calculate
the first gain by comparing color of the face in the image and a predetermined color range for
faces.

Solution 15. A non-transitory computer-readable storage medium having stored thereon a
computer program that when executed by a processor, performs the method for processing
white balance of an image, the method including: calculating a first gain for the image
according to a Face Automatic White Balance (FaceAWB) algorithm configured to regulate the
face in the image to a skin color; calculating a second gain for the image according to a simple
gray world algorithm; determining whether the first gain is similar to the second gain;
responsive to a determination that the first gain is similar to the second gain, performing white
balance processing on the image according to the second gain; and responsive to a
determination that the first gain is not similar to the second gain, performing white balance
processing on the image according to the first gain.

Solution 16. The computer-readable storage medium of solution 15, wherein determining
whether the first gain is similar to the second gain includes: calculating a difference between
the first gain and second gain for each of the color components; responsive to a determination
that the difference for at least one of the color components is greater than a difference
threshold, determining that the first gain is not similar to the second gain; and responsive to a
determination that the difference for each of color components is less than the difference
threshold, determining that the first gain is similar to the second gain.

Solution 17. The non-transitory computer-readable storage medium of solution 15, wherein
determining whether the first gain is similar to the second gain includes: generating a first
vector according to values of the first gain for the color components; generating a second
vector according to values of the second gain for the color components; and determining
whether the first gain and second gain are similar to each other according to a vector distance
between the first vector and the second vector.

Solution 18. The non-transitory computer-readable storage medium of solution 17, wherein
determining whether the first gain and second gain are similar to each other according to the
vector distance between the first vector and the second vector includes: responsive a
determination that the vector distance between the first vector and the second vector is greater
than a distance threshold, determining that the first gain is not similar to the second gain; and



DK/EP 3429200 T3

responsive a determination that the vector distance between the first vector and the second
vector is not greater than a distance threshold, determining that the first gain is similar to the
second gain.

Solution 19. The non-transitory computer-readable storage medium of solution 17, wherein the
vector distance includes a Euclidean distance.

Solution 20. The non-transitory computer-readable storage medium of solution 15, further
including: before calculating a first gain for the image according to the FaceAWB algorithm
configured to regulate the face in the image to a skin color, identifying a face within the image.

Solution 21. The non-transitory computer-readable storage medium of solution 15, wherein
calculating the first gain for the image according to the FaceAWB algorithm configured to
regulate the face in the image to a skin color includes: calculating the first gain by comparing
color of the face in the image and a predetermined color range for faces.

Solution 22. A terminal equipment, including one or more of the following components: a
casing and a processor, memory and camera located in the casing, wherein the memory
stores executable program codes, and the processor reads the executable program codes
stored in the memory to run a program corresponding to the executable program code to
execute the method for processing white balance of an image of any one of solutions 1-7.

[0019] A method, device and terminal equipment of the embodiments of the present disclosure
will be described below with reference to the drawings.

[0020] FIG. 1 is a flowchart of a method for processing white balance of an image according to
an embodiment of the present disclosure. The content of the image includes for example a
subject. The subject may be a face, animal, sky, scenery, or the like. As illustrated in FIG. 1,
the method includes the following operations.

[0021] In block 101, a first gain of an image is calculated according to a Face Automatic White
Balance (FaceAWB) algorithm configured to regulate a face in the image to a skin color.

[0022] The FaceAWB algorithm refers to that an image characteristic is required to be
reasonably estimated when the image is processed by using a white balance method, thereby
estimating a corrector more appropriately. When a person exists in the image, since the
change in the skin color for a race is small and within an estimable range, a corresponding
corrector may be determined according to a characteristic of a face skin color to further obtain
a more accurate white balance calculation result. Particularly under a large-area pure color
background and/or mixed light condition, a white balance effect of the image may be effectively
improved. For selecting a suitable gain to perform white balance processing on the image, the
first gain for the image may be calculated for later use according to the FaceAWB algorithm.

[0023] In block 102, a second gain for the image is calculated according to a simple gray world
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algorithm.

[0024] The simple gray world algorithm takes a gray world hypothesis as a basis. The
hypothesis refers to that, for an image with lots of color changes, a mean value of saturation of
three components Red (R), Green (G), and Blue (B) tends to be a same gray value G. That is,
there is made such a hypothesis in the simple gray world algorithm that a mean value of mean
reflection of light is generally a constant value and saturation of the three components R, G
and B of the constant value tend to be consistent. When a large of colors exist in the image,
processing the image by using the simple gray world algorithm can effectively eliminate
influence of environmental light. For selecting a suitable gain to perform white balance
processing on the image, the second gain for the image may be calculated for later use
according to the simple gray world algorithm.

[0025] In block 103, whether the first gain is similar to the second gain is determined.

[0026] In a possible example, a difference between the first gain and the second gain is
calculated for each of color components. Responsive to a determination the difference of at
least one of the color components is greater than a difference threshold, it may be determined
that the first gain is not similar to the second gain. Responsive to a determination that the
difference of each of color components is less than the difference threshold, it may be
determined that the first gain is similar to the second gain.

[0027] In another possible example, a first vector is generated according to values of the first
gain for the color components. A second vector is generated according to values of the second
gain for the color components. Whether the first gain and second gain are similar is
determined according to a vector distance between the first vector and the second vector. In a
process of determining whether the first gain and second gain are similar to each other
according to the vector distance between the first vector and the second vector, responsive a
determination that the vector distance between the first vector and the second vector is greater
than a distance threshold, it may be determined that the first gain is not similar to the second
gain. When the vector distance between the first vector and the second vector is not greater
than the distance threshold, it may be determined that the first gain is similar to the second
gain. In this embodiment the vector distance includes a Euclidean distance.

[0028] In block 104, responsive to a determination that the first gain is similar to the second
gain, the white balance processing is performed on the image according to the second gain.

[0029] In this embodiment of the present disclosure, responsive to a determination that the
first gain is similar to the second gain, it is indicated that an environment where the image is
shot is not under a large-area pure color and/or mixed light condition, the second gain
calculated by using the simple gray world algorithm is more accurate, and under this
circumstance, if the first gain calculated by using the FaceAWB algorithm is adopted to process
the image, a white balance shift may be brought to influence the white balance effect instead.
Therefore, under the circumstance that the first gain is similar to the second gain, white
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balance processing may be performed on the image according to the second gain to achieve a
better white balance effect.

[0030] In block 105, responsive to a determination that the first gain is not similar to the
second gain, white balance processing is performed on the image according to the first gain.

[0031] In this embodiment of the present disclosure, responsive to a determination that the
first gain is not similar to the second gain, it is indicated that the environment where the image
is shot is in the large-area pure color and/or mixed light condition. Under this circumstance, a
practical environment is inconsistent with the simple gray world hypothesis is based on, and if
the second gain calculated by using the simple gray world algorithm is adopted to process the
image, it is difficult to accurately correct a color of the image. Since a change in a face skin
color is small, influence of the large-area pure color and/or mixed light condition may be
effectively avoided. Therefore, under the circumstance that the first gain is not similar to the
second gain, white balance processing may be performed on the image according to the first
gain calculated by using the FaceAWB algorithm to achieve a batter white balance effect.

[0032] From the above, in the embodiment of the present disclosure, the first gain for the
image is calculated according to the FaceAWB algorithm configured to regulate the face in the
image to the skin color. The second gain for the image is calculated according to the simple
gray world algorithm. Whether the first gain is similar to the second gain is determined.
Responsive to a determination that the first gain is similar to the second gain, white balance
processing is performed on the image according to the second gain. Responsive to a
determination that the first gain is not similar to the second gain, white balance processing is
performed on the image according to the first gain. Therefore, a more effective white balance
algorithm may be adopted to process the image for different scenarios, the white balance
algorithm may be highly matched with the practical scenario, and a white balance processing
effect is further improved.

[0033] FIG. 2 is a flowchart of another method for processing white balance of an image
according to another embodiment of the present disclosure. As illustrated in FIG. 2, the
method includes the following operations.

[0034] In block 201, a first gain of an image is calculated according to a FaceAWB algorithm
configured to regulate a face in the image to a skin color.

[0035] The face in the image may be recognized by using a face recognition technology to
obtain a coordinate interval of a face region at first. For example, an Adaboost algorithm may
be adopted for face recognition, and other algorithms capable of rapidly recognizing the face
region may also be adopted to recognize a region of interest, such as a face region. There are
no limits made to a corresponding face recognition implementation manner in the embodiment.

[0036] After the face region is obtained, since the change in the skin color for a race is small,
statistics show that, for example, after an RGB color space of the skin color is converted to a
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YCbCr space, a Cb range of the face is [133, 173], and a Cr range of the face is [77, 127].
That is, the image may be corrected according to the skin color range, as long as a skin color
range of a person may be determined. Therefore, the first gain for the image may be
calculated by comparing a color of the face region in the image with a preset skin color range.

[0037] In block 202, a second gain for the image is calculated according to a simple gray world
algorithm.

[0038] The hypothesis of the simple gray world algorithm is based on that: for an image with
lots of color changes, a mean value of saturations of three components R, G, and B tends to
be the same gray value G. During a practical application, there are usually two methods for
determining the gray value G. In a possible implementation, a constant value may be adopted.
For example, a half of a largest gray value may be adopted, that is, when the largest gray
value is 255, the gray value G may be 128. As another possible implementation, a mean value
of color R in the image is calculated, a mean value of color G in the image is calculated, and a
mean value of color B in the image is calculated, and a mean value of the three mean values is
adopted as the gray value G. After the gray value G is determined, the gray value G may be
compared with the mean value of the color component R, the gray value G may be compared
with the mean value of the color component G, and the gray value G may be compared with
the mean value of the color component B, thereby calculating the second gain for the image.

[0039] In block 203, a first vector is generated according to values of the first gain for the color
components, and a second vector is generated according to values of the second gain for the
color components.

[0040] During the practical application, the first gain and the second gain may be accurately
characterized by using vectors of color spaces. There may be various kinds of color spaces,
for example, the RGB color space, i.e., a color space based on three primary colors of
equipment. In addition, it may also be a Hue, Saturation and Intensity (HSI) color space, and
the HSI color space describes colors with hue, saturation or chroma and intensity or brightness
from a human visual system. The HSI color space may be described with a conical space
model. Of course, another color space may also be adopted for description and no more
elaborations will be made in the embodiment. In a possible implementation, an RGB model in
the color space may be adopted to represent the first gain and the second gain.

[0041] In the RGB model, each color appears in three color components R, G and B, the
model is based on a cartesian coordinate system, and the considered color space is a cube. A
vertex of the cube may be taken as a base point, black is located at the base point, and white
is located at a vertex farthest away from the base point in the cube. In the model, different
colors are located on the cube or located inside the cube and may be characterized by using
vectors distributed from the base point. In a possible implementation, if all the colors are
normalized, the cube is a unit cube, that is, all the R, G and B are valued within a range of [0,
1]. Therefore, the first gain and the second gain on each color component in R, G and B may
also be valued within the range of [0, 1]. The value of the first gain on each color component
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may be combined together to generate the first vector, and the value of the second gain on
each color component may be combined together to generate the second vector. For example,
if the value of the first gain on the component R is 0.1, the value on the component G is 0.2,
and the value on the component B is 0.3, the first vector [0.1, 0.2, 0.3] may be generated
according to the value of the first gain on each color component. If the value of the second
gain on the component R is 0.2, the value on the component G is 0.2 and the value on the
component B is 0.2, the second vector [0.2, 0.2, 0.2] may be generated according to the value
of the second gain on each color component.

[0042] In block 204, whether the first gain and second gain area similar according to a vector
distance between the first vector and the second vector.

[0043] After the first vector and the second vector are generated, quantitative characterization
of the first gain and the second gain is implemented. When the vector distance between the
first vector and the second vector is calculated, a Euclidean distance may be adopted to
describe the vector distance between the two vectors, and a manner such as a cosine distance
and a Pearson correlation coefficient may also be adopted to describe the vector distance
between the two vectors. For example, if the Euclidean distance is adopted to describe the
vector distance between the first vector and the second vector, through the following Euclidean
distance formula:

A%, 1) = (5 = 3" + (g = o) + (5 = 3,)
the vector distance between the first vector and the second vector may be calculated. Here,
d(x,y) is the vector distance between the first vector and the second vector, xg is the value on

2
3

the color component R in the first vector, xg is the value on the color component G in the first
vector and xg is the value on the color component B in the first vector, and yg is the value on
the color component R in the second vector, yg is the value on the color component G in the

second vector and yg is the value on the color component B in the second vector.

[0044] After the vector distance between the first vector and the second vector is calculated,
whether the vector distance between the first vector and the second vector is greater than a
distance threshold may be determined, and if the vector distance between the first vector and
the second vector is greater than the distance threshold, it may be determined that the first
gain is not similar to the second gain. If the vector distance between the first vector and the
second vector is not greater than the distance threshold, it may be determined that the first
gain is similar to the second gain.

[0045] In block 205, responsive to a determination that the first gain is similar to the second
gain, white balance processing is performed on the image according to the second gain.

[0046] In this embodiment of the present disclosure, responsive to a determination that the
first gain is similar to the second gain, it is indicated that there are sufficient scenery reflection
surfaces in the image and reflection spectrums are balanced. White balance processing may
be accurately performed on the image by using the second gain calculated by using the simple
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gray world algorithm. Under this circumstance, if the first gain calculated by using the
FaceAWB algorithm, a white balance shift may be brought to influence a white balance effect
instead.

[0047] In block 206, responsive to a determination that the first gain is not similar to the
second gain, white balance processing is performed on the image according to the first gain.

[0048] In this embodiment of the present disclosure, responsive to a determination that the
first gain is not similar to the second gain, it is indicated that the environment where the image
is shot may be under a large-area pure color and/or mixed light condition. Under this
circumstance, a practical environment is inconsistent with the simple gray world hypothesis the
simple gray world algorithm is based on, and it is difficult to accurately perform white balance
processing on the image by using the second gain calculated by using the simple gray world
algorithm. Therefore, under this circumstance, the FaceAWB algorithm is used to effectively
improve a white balance processing result to achieve a better shooting effect.

[0049] From the above, in the embodiment of the present disclosure, after the first gain for the
image is calculated according to the FaceAWB algorithm configured to regulate the face in the
image to the skin color and the second gain for the image is calculated according to the simple
gray world algorithm, the first vector may be generated according to the value of the first gain
on each color component and the second vector may be generated according to the value of
the second gain on each color component; whether the first gain and second gain are similar
to each other is determined according to the vector distance between the first vector and the
second vector; responsive to a determination that the first gain is similar to the second gain,
white balance processing is performed on the image according to the second gain; and
responsive to a determination that the first gain is not similar to the second gain, white balance
processing is performed on the image according to the first gain. Therefore, the FaceAWB
algorithm is adopted only in a special scenario of large-area pure color and/or mixed light and
the like and is not adopted in a simple scenario with balanced reflection spectrums,
advantages of the FaceAWB algorithm are further effectively reflected, and meanwhile,
negative effects of the FaceAWB algorithm in part of scenarios are effectively avoided.

[0050] To implement the abovementioned embodiment, the present disclosure further
discloses a device for processing white balance of an image. FIG. 3 is a schematic diagram
illustrating configuration of a device for processing white balance of an image according to an
embodiment of the present disclosure. As illustrated in FIG. 3, the device for processing white
balance of an image includes: a calculation module 31, a determination module 32 and a
processing module 33.

[0051] The calculation module 31 is configured to calculate a first gain of an image according
to a FaceAWB algorithm configured to regulate a face in the image to a skin color and

calculate a second gain for the image according to a simple gray world algorithm.

[0052] The determination module 32 is configured to determine whether the first gain is similar
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to the second gain.

[0053] The processing module 33 is configured to, responsive to a determination that the first
gain is similar to the second gain, perform white balance processing on the image according to
the second gain, and responsive to a determination that the first gain is not similar to the
second gain, perform white balance processing on the image according to the first gain.

[0054] It is to be noted that the abovementioned descriptions about the method embodiment
are also applied to the device of the embodiment of the present disclosure and an
implementation principle is similar and will not be elaborated herein.

[0055] In the device for processing white balance of an image of the embodiment, the
calculation module is configured to calculate the first gain for the image according to the
FaceAWB algorithm configured to regulate the face in the image to the skin color and calculate
the second gain for the image according to the simple gray world algorithm; the determination
module is configured to determine whether the first gain is similar to the second gain; and the
processing module is configured to, responsive to a determination that the first gain is similar
to the second gain, perform white balance processing on the image according to the first gain,
and responsive to a determination that the first gain is not similar to the second gain, perform
white balance processing on the image according to the second gain. The technical problem
that a white balance algorithm is selected in a user setting manner to easily mismatch the white
balance algorithm with a practical scenario and deteriorate a white balance processing effect is
solved.

[0056] On the basis of the abovementioned embodiment, FIG. 4 is a schematic diagram
illustrating configuration of another device for processing white balance of an image according
to another embodiment of the present disclosure. As illustrated in FIG. 4, on the basis of FIG.
3, the determination module 32 in the device for processing white balance of an image
includes: a difference value unit 321 and a first determination unit 322.

[0057] The difference value unit 321 is configured to calculate a difference value between a
corresponding first gain and a corresponding second gain for each color component.

[0058] The first determination unit 322 is configured to, responsive to a determination that the
difference for at least one of the color components is greater than a difference threshold,
determine that the first gain is not similar to the second gain, and responsive to a
determination that the difference for each of color components is less than the difference
threshold, determine that the first gain is similar to the second gain.

[0059] On the basis of the abovementioned embodiment, FIG. 5 is a schematic diagram
illustrating configuration of another device for processing white balance of an image according
to another embodiment of the present disclosure. As illustrated in FIG. 5, on the basis of FIG.
3, the determination module 32 in the device for processing white balance of an image
includes: a generation unit 323 and a second determination unit 324.
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[0060] The generation unit 323 is configured to generate a first vector according to values of
the first gain for the color components and generate a second vector according to values of the
second gain for the color components.

[0061] The second determination unit 324 is configured to determine whether the first gain and
second gain are similar to each other according to a vector distance between the first vector
and the second vector.

[0062] It is to be noted that the abovementioned descriptions about the method embodiment
are also applied to the device of the embodiment of the present disclosure and an
implementation principle is similar and will not be elaborated herein.

[0063] In the device for processing white balance of an image of the embodiment, the
calculation module is configured to calculate the first gain for the image according to the
FaceAWB algorithm configured to regulate the face in the image to the skin color and calculate
the second gain for the image according to the simple gray world algorithm; the determination
module is configured to determine whether the first gain is similar to the second gain; and the
processing module is configured to, responsive to a determination that the first gain is similar
to the second gain, perform white balance processing on the image according to the second
gain, and responsive to a determination that the first gain is not similar to the second gain,
perform white balance processing on the image according to the first gain. The technical
problem that a white balance algorithm is selected in a user setting manner to easily mismaitch
the white balance algorithm with a practical scenario and deteriorate a white balance
processing effect is solved.

[0064] To implement the abovementioned embodiment, the present disclosure further
discloses terminal equipment. FIG. 6 is a schematic diagram illustrating configuration of
terminal equipment according to an embodiment of the present disclosure. As illustrated in
FIG. 6, the terminal equipment 1000 includes: a casing 1100 and a camera 1113, memory
1114 and processor 1115 located in the casing.

[0065] Here, the memory 1114 stores an executable program code; and the processor 1115
reads the executable program code stored in the memory 1114 to run a program
corresponding to the executable program code to execute the method for processing white
balance of an image of the abovementioned embodiment.

[0066] It is to be noted that the abovementioned descriptions about the white balance
processing method embodiment are also applied to the terminal equipment 1000 of the
embodiment of the present disclosure and an implementation principle is similar and will not be
elaborated herein.

[0067] From the above, the terminal equipment of the embodiment of the present disclosure
calculates the first gain for the image according to the FaceAWB algorithm configured to
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regulate the face in the image to the skin color, calculates the second gain for the image
according to the simple gray world algorithm, determines whether the first gain is similar to the
second gain, responsive to a determination that the first gain is similar to the second gain,
performs white balance processing on the image according to the second gain, and responsive
to a determination that the first gain is not similar to the second gain, performs white balance
processing on the image according to the first gain. The technical problem that a white balance
algorithm is selected in a user setting manner to easily mismatch the white balance algorithm
with a practical scenario and deteriorate a white balance processing effect is solved.

[0068] In the descriptions of the specification, descriptions with reference to terms "an
embodiment”, "some embodiments", "example", "specific example", "some examples" or the
like refer to that specific characteristics, structures, materials or features described in
combination with the embodiment or the example are included in at least one embodiment or
example of the present disclosure. In the specification, schematic expressions about the terms
are not always made for the same embodiment or example. In addition, specific described
characteristics, structures, materials or features may be combined in any one or more
embodiments or examples in a proper manner. Moreover, those skilled in the art may combine
and integrate different embodiments or examples described in the specification and

characteristics of different embodiments or examples without conflicts.

[0069] Although the embodiments of the present disclosure have been illustrated or described
above, it can be understood that the embodiments are exemplary and should not be
understood as limits to the present disclosure and those of ordinary skilled in the art may make
variations, modifications, replacements and transformations to the embodiments within the
scope of the present disclosure.
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Patentkrav

1. En fremgangsmade til behandling af hvidbalance i et billede, et indhold af et

billede, som omfatter en person, og fremgangsmaden omfatter:

beregning af en farste forstaerkning for billedet i henhold til en FaceAWB-
algoritme (Face Automatic White Balance - automatisk hvidbalance for ansigt),
der er konfigureret til at regulere et ansigt i billedet til en hudfarve;

beregning af en anden forstaerkning for billedet i henhold til en simpel
graverdensalgoritme;

bestemmelse af, om den fgrste forsteerkning ligner den anden forsteerkning;
responsiv over for en bestemmelse af, at den forste forstaerkning ligner den
anden forstaerkning, gennemfgrelse af hvidbalancebehandling af billedet i
henhold til den anden forstaerkning; og

responsiv over for en bestemmelse af, at den forste forstaerkning ikke ligner den
anden forstaerkning, gennemfgrelse af hvidbalancebehandling af billedet i

henhold til den fgrste forstaerkning.

2. Fremgangsmaden, som kraevet i krav 1, hvori bestemmelse af, om den forste

forstaerkning ligner den anden forsteerkning, omfatter:

beregning af en forskel mellem den fgrste forstaerkning og anden forstaerkning
for hver af farvekomponenterne;

responsiv over for en bestemmelse af, at en forskel for mindst én af
farvekomponenterne er starre end en forskelstaerskel, bestemmelse af, at den

farste forstaerkning ikke ligner den anden forsteerkning; og

responsiv over for en bestemmelse af, at en forskel for hver af
farvekomponenterne er mindre end forskelstaersklen, bestemmelse af, at den

forste forstaerkning ligner den anden forstaerkning.
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3. Fremgangsmaden, som kraevet i krav 1, hvori bestemmelse af, om den fgrste
forstaerkning ligner den anden forsteerkning, omfatter:

generering af en fgrste vektor i henhold til vaerdier for den forste forsteerkning
for farvekomponenterne;

generering af en anden vektor i henhold til veerdier for den anden forsteerkning
for farvekomponenterne; og

bestemmelse af, om den fgrste forsteerkning og den anden forsteerkning ligner
hinanden i henhold til en vektorafstand mellem den forste vektor og den anden

vektor.

4. Fremgangsmaden, som kraevet i krav 3, hvori bestemmelse af, om den fgrste
forstaerkning og den anden forsteerkning ligner hinanden i henhold til
vektorafstanden mellem den farste vektor og den anden vektor, omfatter:

responsiv over for en bestemmelse af, at vektorafstanden mellem den forste
vektor og den anden vektor er stgrre end en afstandstaerskel, bestemmelse af,
at den forste forsteerkning ikke ligner den anden forstaerkning; og

responsiv over for en bestemmelse af, at vektorafstanden mellem den forste
vektor og den anden vektor ikke er stgrre end en afstandstaerskel, bestemmelse
af, at den farste forstaerkning ligner den anden forstaerkning.

5. Fremgangsmaden, som kraevet i krav 3, hvori vektorafstanden omfatter en

euklidisk afstand.
6. Fremgangsmaden, som kraevet i krav 1, far beregning af en forste
forsteerkning for billedet i henhold til den FaceAWB-algoritme, der er

konfigureret til at regulere ansigtet i billedet til en hudfarve, desuden omfatter:

identifikation af personen i billedet.
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7. Fremgangsmaden, som kraevet i krav 1, fgr beregning af en forste
forstaerkning for billedet i henhold til den FaceAWB-algoritme, der er
konfigureret til at regulere personen i billedet til en hudfarve, omfatter:

beregning af en forste forstaerkning ved at sammenligne farven af ansigtet i
billedet og et forudbestemt farveomrade for ansigter.

8. En anordning til behandling af hvidbalance i et billede, et indhold af et billede,

som omfatter en person, og anordningen omfatter:

et beregningsmodul, der er konfigureret til at beregne en forste forstaerkning for
billedet i henhold til en FaceAWB-algoritme (Face Automatic White Balance -
automatisk hvidbalance for ansigt), der er konfigureret til at regulere et ansigt i
billedet til en hudfarve og beregne en anden forstaerkning for billedet i henhold
til en simpel graverdensalgoritme;

et bestemmelsesmodul, der er konfigureret til at bestemme, om den fgrste
forstaerkning ligner den anden forstaerkning; og

et behandlingsmodul, der er konfigureret til, responsiv over for en bestemmelse
af, at den farste forsteerkning ligner den anden forsteerkning, gennemfgrelse af
hvidbalancebehandling af billedet i henhold til den anden forstaerkning, og
responsiv overfor en bestemmelse af, at den forste forstaerkning ikke ligner den
anden forstaerkning, gennemfgrelse af hvidbalancebehandling af billedet i
henhold til den fgrste forstaerkning.

9. Anordningen, som kraevet i krav 8, hvori bestemmelsesmodulet omfatter:

en forskelsveerdienhed, der er konfigureret til beregning af en forskel mellem
den forste forsteerkning og anden forsteerkning for hver af farvekomponenterne;
0g

en forste bestemmelsesenhed, der er konfigureret til, responsiv over for en

bestemmelse af, at en forskel for mindst én af farvekomponenterne er storre
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end en forskelsteerskel, bestemmelse af, at den fgrste forsteerkning ikke ligner
den anden forstaerkning, og responsiv over for en bestemmelse af, at en forskel
for hver af farvekomponenterne er mindre end forskelsteersklen, bestemmelse

af, at den farste forstaerkning ligner den anden forstaerkning.

10. Anordningen, som kraevet i krav 8, hvori bestemmelsesmodulet omfatter:

en genereringsenhed, der er konfigureret til at generere en farste vektor i
henhold til vaerdierne for den fgrste forsteerkning for farvekomponenterne og
generere en anden vektor i henhold til vaerdier for den anden forstaerkning for
farvekomponenterne, og

en anden bestemmelsesenhed, der er konfigureret til bestemmelse af, om den
farste forstaerkning og den anden forsteerkning ligner hinanden i henhold til en
vektorafstand mellem den fgrste vektor og den anden vektor.

11. Anordningen, som kreevet i krav 10, hvori bestemmelsesmodulet er
konfigureret til:

responsiv over for en bestemmelse af, at vektorafstanden mellem den forste
vektor og den anden vektor er stgrre end en afstandstaerskel, bestemmelse af,
at den forste forsteerkning ikke ligner den anden forstaerkning; og

responsiv over for en bestemmelse af, at vektorafstanden mellem den forste
vektor og den anden vektor ikke er stgrre end en afstandstaerskel, bestemmelse
af, at den farste forstaerkning ligner den anden forstaerkning.

12. Anordningen, som kreevet i krav 10, hvori vektorafstanden omfatter en
euklidisk afstand.

13. Anordningen, som kraevet i krav 8, hvori beregningsmodulet er konfigureret
til: for beregning af en forste forstaerkning for billedet i henhold til den
FaceAWB-algoritme, der er konfigureret til at regulere ansigtet i billedet til en
hudfarve, identifikation af personen i billedet.
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14. Anordningen, som kraevet i krav 8, hvori beregningsmodulet er konfigureret
til at:

beregne den farste forsteerkning ved at sammenligne farven af ansigtet i billedet
og et forudbestemt farveomréde for ansigter.

15. Et computerlaesbart lagermedie, hvorpa er gemt et computerprogram, der,
nar det kares af en processor, udfarer metoden til behandling af hvidbalance i

et billede, som kraevet i ethvert af kravene 1-7.
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