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TECHNICAL FIELD
The present disclosure relates to the field of information technology, and in particular, to

an image processing method and apparatus, a device, and a storage medium.

BACKGROUND

When deformation is performed on a region covered by an object in an image, the
deformation is generally performed based on a user's manual operation. For example, image
processing software, such as Photoshop, largely depends on operating skills of a user, and it is
too difficult to operate for a general user. In the related art, another image processing software
appears, and the image processing software performs overall processing on an image merely if
the user performs one-key operation. However, since the operation is performed by an electronic
device, due to the limitation in the mechanicalness (i.e., lack of intelligence) of processing of the
device, the effect of the processed image is a bit weird, and the processing effect of the image is

not as expected.

SUMMARY
In view of this, embodiments of the present disclosure expect to provide an image
processing method and apparatus, a device, and a storage medium.
According to one aspect, provided is an image processing method, including:
obtaining key points of a reference region of an object in an image;

determining an orientation of the reference region according to the key points of the
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reference region; and

performing deformation processing on a region to be adjusted of the object based on the
orientation of the reference region, wherein the region to be adjusted is the same as or different
from the reference region.

According to any of implementations in the present application, determining the
orientation of the reference region according to the key points of the reference region includes:

obtaining at least three key points in the reference region, where the at least three key
points are not on a same straight line;

determining a target vector based on the at least three key points; and

taking a direction of the target vector as the orientation of the reference region.

According to any of the implementations in the present application, the at least three key
points include a first key point, a second key point, and a third key point, and the first key point
and the third key point are symmetrical about the second key point;

determining the target vector based on the at least three key points includes:

constructing a first vector based on the first key point and the second key point;

constructing a second vector based on the third key point and the second key point; and

determining the target vector based on the first vector and the second vector.

According to any of the implementations in the present application, determining the
target vector based on the first vector and the second vector includes:

obtaining the target vector by performing a cross product on the first vector and the
second vector.

According to any of the implementations in the present application, performing the
deformation processing on the region to be adjusted of the object based on the orientation of the
reference region includes:

determining the orientation of the region to be adjusted based on the orientation of the
reference region; and

performing the deformation processing on the region to be adjusted of the object based
on the orientation of the region to be adjusted.

According to any of the implementations in the present application, determining the

orientation of the region to be adjusted based on the orientation of the reference region includes:



if the region to be adjusted is a region of a first type, determining that the orientation of
the region to be adjusted is opposite to the orientation of the reference region, where the region
of the first type includes: a hip region; and

if the region to be adjusted is a region of a second type, determining that the orientation
of the region to be adjusted is the same as the orientation of the reference region, where the
region of the second type includes: a face region, a shoulder region, or a crotch region.

According to any of the implementations in the present application, performing the
deformation processing on the region to be adjusted of the object based on the orientation of the
reference region includes:

performing the deformation processing on the region to be adjusted according to the
target vector, a first reference vector, and a second reference vector, where a direction of the first
reference vector is perpendicular to a photographing direction of the image, and the direction of
the first reference vector is opposite to a direction of the second reference vector.

According to any of the implementations in the present application, the region to be
adjusted includes a first sub-region and a second sub-region, and the first sub-region and the
second sub-region are symmetrical about a center line of the region to be adjusted;

performing the deformation processing on the region to be adjusted according to the
target vector, the first reference vector, and the second reference vector includes:

if the direction of the target vector is different from the direction of the first reference
vector, and the direction of the target vector is different from the direction of the second
reference vector, adjusting an area of the first sub-region and an area of the second sub-region
according to a first included angle between the target vector and the first reference vector and a
second included angle between the target vector and the second reference vector.

According to any of the implementations in the present application, if the direction of the
target vector is different from the direction of the first reference vector and the direction of the
target vector is different from the direction of the second reference vector, adjusting the area of
the first sub-region and the area of the second sub-region according to the first included angle
between the target vector and the first reference vector and the second included angle between
the target vector and the second reference vector includes:

determining a first area adjustment amount of the first sub-region and a second area



adjustment amount of the second sub-region according to the first included angle and the second
included angle; and

adjusting the area of the first sub-region according to the first area adjustment amount
and adjusting the area of the second sub-region according to the second area adjustment amount.

According to any of the implementations in the present application, determining the first
area adjustment amount of the first sub-region and the second area adjustment amount of the
second sub-region according to the first included angle and the second included angle includes:

if the first included angle is greater than the second included angle and the area of the
first sub-region is greater than the area of the second sub-region, taking a ratio of the first area
adjustment amount to the second area adjustment amount as a first ratio, and taking a ratio of the
first included angle to the second included angle as a second ratio; and

determining the first area adjustment amount and the second area adjustment amount
according to the second ratio so that the first ratio is positively correlated with the second ratio.

According to any of the implementations in the present application, the method further
includes:

if the first included angle is equal to the second included angle and the area of the first
sub-region is equal to the area of the second sub-region, determining that the first area
adjustment amount is equal to the second area adjustment amount.

According to a second aspect, provided is an image processing apparatus, including:

an obtaining unit, configured to obtain key points of a reference region of an object in an
image;

a determining unit, configured to determine an orientation of the reference region
according to the key points of the reference region; and

a processing unit, configured to perform deformation processing on a region to be
adjusted of the object based on the orientation of the reference region, where the region to be
adjusted is the same as or different from the reference region.

According to any of the implementations in the present application, the determining unit
is configured to:

obtain at least three key points in the reference region, where the at least three key points

are not on a same straight line;



determine a target vector based on the at least three key points; and

take a direction of the target vector as the orientation of the reference region.

According to any of implementations in the present application, the at least three key
points include a first key point, a second key point, and a third key point, and the first key point
and the third key point are symmetrical about the second key point;

the determining unit is configured to:

construct a first vector based on the first key point and the second key point;

construct a second vector based on the third key point and the second key point; and

determine the target vector based on the first vector and the second vector.

According to any of the implementations in the present application, the determining unit
is configured to:

obtain the target vector by performing a cross product on the first vector and the second
vector.

According to any of the implementations in the present application, the processing unit is
configured to:

determine the orientation of the region to be adjusted based on the orientation of the
reference region; and

perform the deformation processing on the region to be adjusted of the object based on
the orientation of the region to be adjusted.

According to any of the implementations in the present application, the processing unit is
configured to:

if the region to be adjusted is a region of a first type, determine that the orientation of the
region to be adjusted is opposite to the orientation of the reference region, where the region of
the first type includes: a hip region;

if the region to be adjusted is a region of a second type, determine that the orientation of
the region to be adjusted to be same as the orientation of the reference region, where the region
of the second type includes: a face region, a shoulder region, or a crotch region.

According to any of the implementations in the present application, the processing unit is
configured to:

perform the deformation processing on the region to be adjusted according to the target



vector, a first reference vector, and a second reference vector, where a direction of the first
reference vector is perpendicular to a photographing direction of the image, and the direction of
the first reference vector is opposite to a direction of the second reference vector.

According to any of the implementations in the present application, the region to be
adjusted comprises a first sub-region and a second sub-region, and the first sub-region and the
second sub-region are symmetrical about a center line of the region to be adjusted;

the processing unit is configured to:

if the direction of the target vector is different from the direction of the first reference
vector, and the direction of the target vector is different from the direction of the second
reference vector, adjust an area of the first sub-region and an area of the second sub-region
according to a first included angle between the target vector and the first reference vector and a
second included angle between the target vector and the second reference vector.

According to any of the implementations in the present application, the processing unit is
configured to:

determine a first area adjustment amount of the first sub-region and a second area
adjustment amount of the second sub-region according to the first included angle and the second
included angle; and

adjust the area of the first sub-region according to the first area adjustment amount and
adjust the area of the second sub-region according to the second area adjustment amount.

According to any of the implementations in the present application, the processing unit is
configured to:

if the first included angle is greater than the second included angle and the area of the
first sub-region is greater than the area of the second sub-region, take a ratio of the first area
adjustment amount to the second area adjustment amount as a first ratio, and take a ratio of the
first included angle to the second included angle as a second ratio; and

determine the first area adjustment amount and the second area adjustment amount
according to the second ratio so that the first ratio is positively correlated with the second ratio.

According to any of the implementations in the present application, the processing unit is
further configured to:

if the first included angle is equal to the second included angle, determine that the first



area adjustment amount is equal to the second area adjustment amount.

According to a third aspect, provided is an image processing device, including:

a memory; and

a processor, connected to the memory, and configured to execute computer executable
instructions stored on the memory to implement the image processing method provided
according to any of the foregoing technical solutions.

According to a fourth aspect, provided is a computer storage medium, where the
computer storage medium stores computer executable instructions, and the computer executable
instructions can implement the image processing method provided according to any of the
foregoing technical solutions.

According to the technical solutions provided in the embodiments of the present
disclosure, before performing deformation on the region to be adjusted, the orientation of the
reference region is obtained, and the deformation is performed on the region to be adjusted
according to the orientation of the reference region. In this way, weird visual deformation effects
generated by direct deformation regardless of the orientation of the reference region are reduced,
so as to reduce the occurrence of weird deformation and improve an image effect after the

deformation.

BRIEF DESCRIPTION OF DRAWINGS

To describe the technical solutions in embodiments or the background art of the present
application more clearly, the accompanying drawings required for describing the embodiments
or the background art of the present application are introduced below.

The drawings here incorporated in the specification and constituting a part of the
specification describe the embodiments of the present disclosure and are intended to explain the
technical solutions of the present disclosure together with the specification.

FIG. 1 is a schematic diagram of a pixel coordinate system provided in embodiments of
the present disclosure;

FIG. 2 is a schematic flowchart of an image processing method provided in the
embodiments of the present disclosure;

FIG. 3 is a schematic diagram of key points provided in the embodiments of the present
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disclosure;

FIG. 4 is a schematic flowchart of another image processing method provided in the
embodiments of the present disclosure;

FIG. 5 is a schematic diagram of determination of an orientation based on a vector
formed by key points provided in the embodiments of the present disclosure;

FIG. 6 is a schematic diagram of a center line provided in the embodiments of the present
disclosure;

FIG. 7 is a schematic diagram of a deformation processing effect provided in the
embodiments of the present disclosure;

FIG. 8 is a schematic diagram of another deformation processing effect provided in the
embodiments of the present disclosure;

FIG. 9 is a schematic diagram of still another deformation processing effect provided in
the embodiments of the present disclosure;

FIG. 10 is a schematic structural diagram of an image processing apparatus provided in
the embodiments of the present disclosure;

FIG. 11 is a schematic structural diagram of an image device provided in the

embodiments of the present disclosure.

DETAILED DESCRIPTION

The technical solutions of the present disclosure are further described in detail below
with reference to the accompanying drawings and the specific embodiments.

Before performing the following descriptions, a pixel coordinate system in embodiments
of the present disclosure is defined. As shown in FIG. 1, a pixel coordinate system xoy is
constructed by taking a lower left corner of a human body image A as an origin o of the pixel
coordinate system, a direction parallel to the row of the human body image A as the direction of
an x-axis, and a direction parallel to the column of the human body image A as the direction of a
y-axis. In the pixel coordinate system, the abscissa is used for representing a column number in
the human body image A of a pixel in the human body image A; the ordinate is used for
representing a row number in the human body image A of the pixel in the human body image A;
and the units of the abscissa and the ordinate may both be pixels. For example, assuming that the

coordinates of a pixel a in FIG. 1 is (10, 30), the abscissa of the pixel a is 30 pixels, the ordinate



of the pixel a is 20 pixels, and the pixel a is a pixel of column 30 and row 20 in the human body
image A.

As shown in FIG. 2, the embodiments provide an image processing method, including the
following steps.

At step S210, key points of a reference region of an object in an image are obtained.

At step S220, the orientation of the reference region is determined according to the key
points of the reference region.

At step S230, deformation processing is performed on a region to be adjusted of the
object based on the orientation.

The image processing method provided in the embodiments can be applied to various
types of electronic devices capable of processing images, for example, various user equipments
such as a mobile phone, a tablet computer, or a wearable device.

Obtaining the key point of the reference region of the image in step S210 includes:

detecting the key point of the reference region using a deep learning model such as a
neural network. For example, taking the reference region being a living being as an example, the
key points may be key points of a skeleton of the reference region.

If the key points are detected, the key points are connected to form the skeleton of the
reference region.

If the image is a 2D image, the key points may be 2D key points.

If the image is a 3D image, the key points may be 3D key points.

The 3D image may be constituted by an RGB image and a depth image corresponding to
the RGB image, or a YUV image and a depth image corresponding to the YUV image.

A pixel value of the depth may be the value of a distance between a camera which is to
capture the RGB image or the YUV image and an object to be captured, and such a pixel value
representing a distance may be called as a depth value. For example, the 3D image may be
captured based on a depth camera. In addition to a general 2D camera which captures the RGB
image or the YUV image, the depth camera further includes other depth cameras for capturing a
deep image, for example, a Time of Flight (TOF) camera.

The 2D key point is (X, y), and the 3D key point may be (x, y, z). The coordinates of the
2D key point is the coordinates of a plane coordinate system, and the coordinates of the 3D key
point is the coordinates in a 3D coordinate system.

FIG. 3 is a schematic diagram of a skeleton of a human body. FIG. 3 shows a schematic
diagram displaying 17 skeleton key points, which are respectively numbered 0-16, on a skeleton

of a human body, where the skeleton key point numbered 0 is also called as a number 0 key point
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or a root node. Key points 11 and 14 respectively correspond to two shoulder key points of the
skeleton of the human body. Key points 1 and 4 respectively correspond to two crotch key points.
Key point 7 corresponds to a torso center key point. Key points 8 and 9 respectively correspond
to two end points of the neck. Key point 10 is a head key point.

In the embodiments, a region covered by an object in an image includes a key point
region, where the object includes a person or an animal, the key point region includes key points,
and the key point region includes: a face region, a shoulder region, or a crotch region. The
reference region is the key point region nearest to the region to be adjusted.

In a possible implementation, according to the coordinates of the center point of the
region to be adjusted (hereinafter referred to as a first center point) and the coordinates of the
center point of the key point region (hereinafter referred to as a second center point), a distance
between the first center point and the second center point is determined as the distance between
the region to be adjusted and the key point region.

In a possible implementation, the shortest distance between the region to be adjusted and
the key point region is taken as the distance between the region to be adjusted and the key point
region.

Taking a human body as an example, the orientation of the reference region includes at
least one of:

the orientation of the face region,

the orientation of the shoulder region,

the orientation of the crotch region, or the like.

Optionally, the crotch region includes a waist and abdomen region.

Performing deformation on the region to be adjusted may include: performing pixel
transformation on an image region including the region to be adjusted to yield a visual
deformation effect.

In some embodiments, the pixel transformation may be performed using the following
method.

A deformation mesh is used to assist the deformation processing on the region to be
adjusted. Mesh points in the deformation mesh are control points of the deformation processing,
and the change of the coordinates of the control points directly determines the transformation of
pixel coordinates of pixels in the mesh where the control points are located.

In the embodiments, the pixel transformation corresponding to a certain control point can
be determined based on a deformation interpolation algorithm. The deformation interpolation

algorithm may be a spline curve algorithm.
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The deformation mesh may be a crisscrossed mesh. Intersections of crisscrossed
deformation lines are the control points of the deformation mesh. The mapping of the pixel
coordinates of the pixels included in the mesh where the control points are located can be
controlled by the coordinate mapping of the control points. When adjusting the control points,
coordinate adjustment in at least two directions can be performed, so that the zooming in or
zooming out of the region to be adjusted can be at least achieved. The zooming in of the region
to be adjusted can obtain a visual zooming in effect, and the zooming out of the region to be
adjusted can obtain a visual zooming out effect of the region to be adjusted. In the embodiments,
since the deformation processing on the region to be adjusted can be performed according to the
orientation of the reference region, the deformation processing on the region to be adjusted can
be accurately performed according to the orientation of the reference region to reduce, with
respect to the direct deformation processing regardless of the orientation of the reference region,
the weird deformation processing caused by not taking the orientation of the reference region
into consideration, so as to improve the quality of the image after the deformation processing.

In this embodiment, in order to improve the quality of the image after the deformation
processing, the deformation processing is performed on the region to be adjusted according to
the orientation of the region to be adjusted. Because the region to be adjusted may not include
key points, the orientation of the region to be adjusted may not be determined according to the
region to be adjusted. Because the reference region includes key points, the orientation of the
region to be adjusted may be determined according to the orientation of the reference region.

In a possible implementation, the opposite direction of the orientation of the reference
region may be taken as the orientation of the region to be adjusted. For example, if the region to
be adjusted is the hip region and the reference region is the crotch region, the opposite direction
of the orientation of the crotch region may be taken as the orientation of the region to be
adjusted.

In another possible implementation, the orientation of the reference region may be taken
as the orientation of the region to be adjusted. For example, if the region to be adjusted is a chest
and the reference region is a shoulder region, the orientation of the shoulder region may be taken
as the orientation of the region to be adjusted.

In conclusion, in the embodiments, the orientation of the reference region in the image
can be determined according to the key points. Performing the deformation processing on the
region to be adjusted is performing the deformation processing in different directions on the
region to be adjusted according to the orientation, rather than performing the same deformation

processing on all parts of the region to be adjusted.
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In some embodiments, as shown in FIG. 4, step S220 may include the following steps.

At step S221, at least three key points in the reference region are obtained.

At step S222, a target vector is determined based on the at least three key points,

where the at least three key points are not on a same straight line. A target vector can be
determined based on the at least three key points, and the direction of the target vector is taken as
the orientation of the reference region.

In the present disclosure, the region to be adjusted can be classified into at least two types
according to the orientation: a region of a first type and a region of a second type, where the
orientation of the region of the first type is opposite to the orientation of the face region, and the
orientation of the region of the second type is the same as the orientation of the face region.
Optionally, the region of the first type includes: the hip region. The region of the second type
includes: the face region, the shoulder region, or the crotch region.

Because the orientation of the reference region is the same as the orientation of the face
region, determining the orientation of the region to be adjusted according to the orientation of the
reference region includes: if the region to be adjusted is the region of the first type, taking the
opposite direction of the orientation of the reference region as the orientation of the region to be
adjusted; and if the region to be adjusted is the region of the second type, taking the orientation
of the reference region as the orientation of the region to be adjusted.

For example, if the region to be adjusted is the hip region and the reference region is the
crotch region, because the region to be adjusted is the region of the first type, the opposite
direction of the orientation of the reference region is taken as the direction of the region to be
adjusted. For another example, if the region to be adjusted is the chest region and the reference
region is the shoulder region, because the region to be adjusted is the region of the second type,
the orientation of the reference region is taken as the direction of the region to be adjusted.

It should be understood that the reference region and the region to be adjusted may be
same or different. For example, if the region to be adjusted is the shoulder region, the reference
region may also be the shoulder region. The target vector can be determined based on at least
three key points in the shoulder region, so that the orientation of the region to be adjusted can be
determined according to the orientation of the target vector. For another example, if the region to
be adjusted is a leg region, the reference region may be the crotch region. The target vector is
determined based on at least three key points in the crotch region, the direction of the target
vector is taken as the orientation of the crotch region, and the orientation of the leg region is
determined according to the orientation of the crotch region.

In some other embodiments, step S220 may further include the following step.
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At step S223, the orientation of the region to be adjusted is determined according to the
orientation of the target vector. In this case, step S230 may include: performing deformation
processing on the region to be adjusted based on the orientation of the target vector.

In the embodiments, if the region to be adjusted is the region of the first type, the
opposite direction of the target vector is taken as the orientation of the region to be adjusted. If
the region to be adjusted is the region of the second type, the direction of the target vector is
taken as the orientation of the region to be adjusted.

In the embodiments, if it is difficult to determine the orientation of the region to be
adjusted, the orientation of the region to be adjusted can be determined according to the
orientation of the reference region so as to improve the processing efficiency.

Certainly, in some embodiments, the deformation processing of the region to be adjusted
may also be performed directly according to the orientation of the reference region without
mapping the orientation of the reference region as the orientation of the region to be adjusted. In
the embodiments, in order to reduce processing steps, the deformation processing of the region
to be adjusted may be performed by using the orientation of the reference region.

In some embodiments, the at least three key points include a first key point, a second key
point, and a third key point, where the first key point and the third key point are symmetrical
about the second key point. Step S220 may include:

constructing a first vector based on the first key point and the second key point in the
reference region;

constructing a second vector based on the third key point and the second key point in the
reference region; and

determining the target vector based on the first vector and the second vector.

The first key point, the second key point, and the third key point can form at least two
vectors, and the at least two vectors are not on a same straight line, so that they can form a plane.

For example, taking the crotch region of the human body being the reference region as an
example, for the first key point, the second key point, and the third key point, the key point 1 of a
left crotch shown in FIG. 3 is taken as the first key point, the root node 0 or the torso center key
point 7 shown in FIG. 3 is taken as the second key point, and the key point 4 of a right crotch
shown in FIG. 3 is taken as the third key point. As shown in FIG. 5, when the orientation of the
crotch is determined, the target vector is obtained based on the first vector (the vector from the
key point 4 to the key point 7) and the second vector (the vector from the key point 1 to the key
point 7).

As shown in FIG. 5, in the reference region, the third key point and the first key point are
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located on either side of the second key point, and the second key point is taken as a symcenter
of the central symmetry between the third key point and the first key point. For example, taking a
human body as an example, if the left crotch and the right crotch are symmetrically distributed
with respect to a waist center point, the corresponding left crotch key point and right crotch key
point are symmetrically distributed with respect to the waist center point.

In some embodiments, as shown in FIG. 5, if the reference region is the crotch, the first
vector may be the vector from the key point 4 to the key point 7, the second vector may be the
vector from the key point 1 to the key point 7, and the third vector may be a vector of the key
point 7 perpendicular to a plane formed by the key point 1, the key point 4, and the key point 7.

In some embodiments, if the reference region is the crotch, the first vector may be the
vector from the key point 4 to the key point 0, and the second vector may be the vector from the
key point 1 to the key point 0.

In some other embodiments, if the reference region is the shoulder, the first vector may
be the vector from the key point 11 to the key point 7, and the second vector may be the vector
from the key point 14 to the key point 7.

In the embodiments, symmetrical parts of a living being are taken as an example.
Therefore, during selecting the key points of the reference region, the selected first key point and
third key point are symmetrical about the second key point in the reference region.

In some other embodiments, a plane is constructed based on the first vector and the
second vector, and the normal vector of the plane may be the orientation of the reference region.

For example, determining the orientation of the reference region based on the first vector
and the second vector includes:

obtaining the target vector by performing a cross product on the first vector and the
second vector.

In the embodiments, the normal vector of the plane formed by the first vector and the
second vector is obtained as the target vector by performing the cross product on the first vector
and the second vector such that the orientation of the reference region can be obtained according
to the direction of the target vector.

In some other embodiments, step S230 may further include:

performing the deformation processing on the region to be adjusted according to the
target vector, a first reference vector, and a second reference vector, where the direction of the
first reference vector is perpendicular to a photographing direction of the image, and the
direction of the first reference vector is opposite to the direction of the second reference vector.

The photographing direction is the direction of a direction vector of an optical axis of an

14



imaging device (including, a camera, a camera lens, and a video camera) photographing the
foregoing image.

In the embodiments, the shape of the region to be adjusted can be adjusted by performing
deformation processing on the region to be adjusted. Adjusting the shape of the region to be
adjusted includes at least one of: zooming in the area of the region to be adjusted, zooming out
the area of the region to be adjusted, and adjusting the contour of the region to be adjusted

For example, a thin user may have a demand for hip enlargement and the like, and
deformation processing can be performed on the image including the user to zoom in the hip
region in the image. For another example, a plump user may have a demand for a thin hip and
the like, and deformation processing can be performed on the image including the user to zoom
out the hip region in the image.

For example, a thin user may have a demand for breast enlargement and the like, and
deformation processing can be performed on the image including the user to zoom in the chest
region in the image. For another example, a plump user may have a demand for thin breast and
the like, and deformation processing can be performed on the image including the user to zoom
out the chest region in the image.

Because the region to be adjusted is a symmetrical region, the region to be adjusted can
be divided into a first sub-region and a second sub-region. As shown in FIG. 6, the regions to be
adjusted in the human body are symmetrical about the center line, i.e., the regions to be adjusted
are symmetrical about the center line.

For example, taking the region to be adjusted being a hip as an example, if the first
sub-region is the left hip, the second sub-region is the right hip, and if the first sub-region is the
right hip, the second sub-region is the left hip. For another example, taking the region to be
adjusted being the chest as an example, if the first sub-region is the right chest of the human
body, the second sub-region is the left chest of the human body, and if the first sub-region is the
left chest of the human body, the second sub-region is the right chest of the human body. It
should be noted that: the left hip, the right hip, the left chest, and the right chest of the human
body herein are distinguished by left and right parts of the human body.

If the orientation of the region to be adjusted is the same as the photographing direction,
or the orientation of the region to be adjusted is opposite to the photographing direction, the first
sub-region is the same as the second sub-region. In this case, the same deformation processing is
performed on the first sub-region and the second sub-region. If the orientation of the region to be
adjusted is different from the photographing direction, or the orientation of the region to be

adjusted is different from the opposite direction of the photographing direction, the first
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sub-region is different from the second sub-region (including different areas and different
contours). If the same deformation processing is performed on the first sub-region and the
second sub-region, distortion occurs in the region to be adjusted after the deformation processing
(for example, the proportion of the region to be adjusted after the deformation processing is not
harmonious). Therefore, the deformation processing on the first sub-region and the deformation
processing on the second sub-region are determined according to the area of the first sub-region
and the area of the second sub-region, so as to reduce the probability of the occurrence of
distortion in the region to be adjusted after the deformation processing.

In a possible implementation, according to the included angle between the target vector
and the first reference vector (hereinafter referred to as a first included angle) and an included
angle between the target vector and the second reference vector (hereinafter referred to as a
second included angle), the size relationship between the area of the first sub-region and the area
of the second sub-region (hereinafter referred to as an area relationship) is determined, and thus
the deformation processing of the first sub-region and the deformation processing of the second
sub-region are determined according to the area relationship.

In the embodiments of the present disclosure, the deformation processing includes
adjusting the area of the region to be adjusted, i.e., including adjusting the area of the first
sub-region and adjusting the area of the second sub-region. According to the ratio between the
area of the first sub-region and the area of the second sub-region (hereinafter referred to as a first
area ratio), the ratio of an area adjustment amount of the first sub-region to an area adjustment
amount of the second sub-region (hereinafter referred to as a second area ratio) is determined. By
making the second area ratio to be positively correlated with the first area ratio, the proportion of
the first sub-region after the deformation processing and the second sub-region after the
deformation processing (including the ratio of the area of the first sub-region after the
deformation processing to the area of the second sub-region after the deformation processing) is
more harmonious, thereby reducing the probability of the occurrence of distortion of the region
to be adjusted after the deformation processing, and achieving a more natural deformation
processing effect.

In a possible implementation, the area adjustment amount of the first sub-region
(hereinafter referred to as a first area adjustment amount) and the area adjustment amount of the
second sub-region (hereinafter referred to as a second area adjustment amount) are determined
according to the first included angle and the second included angle. The area of the first
sub-region is adjusted according to the first area adjustment amount and the area of the second

sub-region is adjusted according to the second area adjustment amount, thereby achieving the
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deformation processing of the region to be adjusted.

If the first included angle is equal to the second included angle, it indicates that the target
vector is perpendicular to the first reference vector and the target vector is perpendicular to the
second reference vector, i.e., the area of the first sub-region is equal to the area of the second
sub-region. Therefore, the first area adjustment amount may be made to be equal to the second
area adjustment amount. For example, if the orientation of the crotch region is the same as the
photographing direction, the first included angle is equal to the second included angle. In this
case, the first area adjustment amount is equal to the second area adjustment amount. Therefore,
if the left hip region extends outwardly, the right hip region also extends outwardly, and if the
left hip region narrows inwardly, the right hip region also narrows inwardly.

If the direction of the target vector is the same as the direction of the first reference vector,
or the direction of the target vector is the same as the direction of the second reference vector, it
indicates that the image merely include one of the first sub-region and the second sub-region. In
this case, merely the first sub-region or the second sub-region is required to be adjusted. For
example, taking the hip as an example, if the image merely includes the right hip region, merely
the right hip region (i.e., one of the first sub-region and the second sub-region) is required to be
adjusted, and if the image merely includes the left hip region, merely the left hip region is
required to be adjusted.

If the first included angle is not equal to the second included angle, the direction of the
target vector is different from the direction of the first reference vector and the direction of the
target vector is different from the direction of the second reference vector, it indicates that the
area of the first sub-region is not to be equal to the area of the second sub-region. The bigger the
difference between the first included angle and the second included angle, the bigger the
difference between the area of the first sub-region and the area of the second sub-region. In order
to make the proportion of the region to be adjusted after the deformation processing harmonious,
the first area adjustment amount and the second area adjustment amount can be determined
according to the difference between the first included angle and the second included angle
(hereinafter referred to as an included angle difference). In a possible implementation, the ratio
of the first included angle to the second included angle is taken as a second ratio, and the second
ratio is positively correlated with the included angle difference. Therefore, the first area
adjustment amount and the second area adjustment amount can be determined according to the
second ratio. The ratio of the first area adjustment amount to the second area adjustment amount
is taken as a first ratio. The first area adjustment amount and the second area adjustment amount

can be determined according to the second ratio so that the first ratio is positively correlated with
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the second ratio. For example, the first ratio = the second ratio * c, where c is a positive number.
In another possible implementation, if the sub-region having a bigger area in the first sub-region
and the second sub-region is taken as a big sub-region, and the sub-region having a smaller area
in the first sub-region and the second sub-region is taken as a small sub-region, the absolute
value of the included angle difference is positively correlated with the area of the big sub-region,
and the absolute value of the included angle difference is negatively correlated with the area of
the small sub-region. Therefore, according to the absolute value of the included angle difference,
the area adjustment amount of the big sub-region and the area adjustment amount of the small
sub-region (i.c., the first area adjustment amount and the second area adjustment amount) are
determined to make the area adjustment amount of the big sub-region positively correlated with
the absolute value of the included angle difference, and the area adjustment amount of the small
sub-region negatively correlated with the absolute value of the included angle difference. For
example, the area adjustment amount of the big region = the absolute value of the included angle
difference * d, where d is a positive number, and the area adjustment amount of the small region
=1/ the absolute value of the included angle difference.

Taking the region to be adjusted being the chest region as an example, it is assumed that
the left chest region is the first sub-region, and the right chest region is the second sub-region. If
the area of the left chest region is greater than the area of the right chest region, the first area
adjustment amount is greater than the second area adjustment amount, and if the area of the left
chest region is smaller than the area of the right chest region, the first area adjustment amount is
smaller than the second area adjustment amount.

Taking the region to be adjusted being the hip region as an example, it is assumed that the
left hip region is the first sub-region, and the right hip region is the second sub-region. If the area
of the left hip region is greater than the area of the right hip region, the first area adjustment
amount is greater than the second area adjustment amount, and if the area of the left hip region is
smaller than the area of the right hip region, the first area adjustment amount is smaller than the
second area adjustment amount.

The above case that the region to be adjusted is the chest and the hip is taken as an
example for description. In the specific implementation, the region to be adjusted is not limited
to the hip and the chest. For example, the region to be adjusted may further include: the shoulder
region, the leg region, the back region or the like.

It should be understood that, in the embodiments, the implementation of adjusting the
area of the region to be adjusted includes at least one of: adjusting the area of the region to be

adjusted while keeping the shape of the contour of the region to be adjusted unchanged; and
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adjusting the area of the region to be adjusted by adjusting the contour of the region to be
adjusted.

In conclusion, if the area of the first sub-region is greater than the area of the second
sub-region, the first area adjustment amount is made to be greater than the second area
adjustment amount, and if the area of the first sub-region is smaller than the area of the second
sub-region, the first area adjustment amount is made to be smaller than the second area
adjustment amount, so that the proportion of the region to be adjusted after the deformation
processing is more harmonious.

FIG. 7 to FIG. 9 of the present disclosure are schematic diagrams of hip enlargement
deformation effects.

In FIG. 7, the crotch region of the human body is oriented toward the left, and because
the hip region nearer to the left is hidden in the image, hip enlargement processing is merely
required to be performed on the hip region of the human body nearer to the right. As shown in
FIG. 7, after the hip enlargement processing (i.e., the deformation processing above), it can be
obviously seen in the right drawing of FIG. 7 that the right hip region is augmented.

In FIG. 8, the crotch region of the human body is oriented toward the right, and because
the hip region of the human body nearer to the right is hidden in the image, hip enlargement
processing is merely required to be performed on the hip region of the human body nearer to the
left. As shown in FIG. 8, after the hip enlargement processing, it can be obviously seen in the
right drawing of FIG. 8 that the left hip region is augmented.

The orientation of the reference region (i.e., the hip region) shown in FIG. 9 is different
from the first reference vector, and the orientation of the reference region is different from the
direction of the second reference vector. In order to avoid the occurrence of distortion of the hip
region caused by the hip enlargement processing, the size relationship between the area of the
left hip region and the area of the right hip region can be determined according to the first
included angle (the included angle between the orientation of the reference region and the first
reference vector) and the second included angle (the included angle between the reference region
and the second reference vector), thereby achieving the hip enlargement processing. In FIG. 9,
because the area of the left hip region is smaller than the area of the right hip region, the area
adjustment amount of the left hip region is smaller than the area adjustment amount of the right
hip region

As shown in FIG. 10, the embodiments provide an image processing apparatus,
including:

an obtaining unit 11, configured to obtain key points of a reference region of an object in
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an image;

a determining unit 12, configured to determine the orientation of the reference region
according to the key points of the reference region; and

a processing unit 13, configured to perform deformation processing on a region to be
adjusted of the object based on the orientation of the reference region, where the region to be
adjusted is the same as or different from the reference region.

According to any of the implementations in the present application, the determining unit
12 is configured to:

obtain at least three key points in the reference region, where the at least three key points
are not on a same straight line;

determine a target vector based on the at least three key points; and

take the direction of the target vector as the orientation of the reference region.

According to any of the implementations in the present application, the at least three key
points include a first key point, a second key point, and a third key point, and the first key point
and the third key point are symmetrical about the second key point.

The determining unit 12 is configured to:

construct a first vector based on the first key point and the second key point;

construct a second vector based on the third key point and the second key point; and

determine the target vector based on the first vector and the second vector.

According to any of the implementations in the present application, the determining unit
12 is configured to:

obtain the target vector by performing a cross product on the first vector and the second
vector.

According to any of the implementations in the present application, the processing unit
13 is configured to:

determine the orientation of the region to be adjusted based on the orientation of the
reference region; and

perform the deformation processing on the region to be adjusted of the object based on
the orientation of the region to be adjusted.

According to any of the implementations in the present application, the processing unit
13 is configured to:

if the region to be adjusted is a region of a first type, determine that the orientation of the
region to be adjusted is opposite to the orientation of the reference region, where the region of

the first type includes: a hip region; and
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if the region to be adjusted is a region of a second type, determine that the orientation of
the region to be adjusted is the same as the orientation of the reference region, where the region
of the second type includes: a face region; a shoulder region, or a crotch region.

According to any of the implementations in the present application, the processing unit
13 is configured to:

perform deformation processing on the region to be adjusted according to the target
vector, a first reference vector, and a second reference vector, where the direction of the first
reference vector is perpendicular to a photographing direction of the image, and the direction of
the first reference vector is opposite to the direction of the second reference vector.

According to any of the implementations in the present application, the region to be
adjusted includes a first sub-region and a second sub-region, and the first sub-region and the
second sub-region are symmetrical about the center line of the region to be adjusted.

The processing unit 13 is configured to:

if the direction of the target vector is different from the direction of the first reference
vector and the direction of the target vector is different from the direction of the second reference
vector, adjust the area of the first sub-region and the area of the second sub-region according to a
first included angle between the target vector and the first reference vector and a second included
angle between the target vector and the second reference vector.

According to any of the implementations in the present application, the processing unit
13 is configured to:

determine a first area adjustment amount of the first sub-region and a second area
adjustment amount of the second sub-region according to the first included angle and the second
included angle; and

adjust the area of the first sub-region according to the first area adjustment amount and
adjust the area of the second sub-region according to the second area adjustment amount.

According to any of the implementations in the present application, the processing unit
13 is configured to:

if the first included angle is greater than the second included angle and the area of the
first sub-region is greater than the area of the second sub-region, take the ratio of the first area
adjustment amount to the second area adjustment amount as a first ratio, and take the ratio of the
first included angle to the second included angle as a second ratio; and

determine the first area adjustment amount and the second area adjustment amount
according to the second ratio so that the first ratio is positively correlated with the second ratio.

According to any of the implementations in the present application, the processing unit
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13 is further configured to:

if the first included angle is equal to the second included angle, determine that the first
area adjustment amount is equal to the second area adjustment amount.

As shown in FIG. 11, the embodiments provide an image device, including:

a memory; and

a processor, connected to the memory, and configured to execute computer executable
instructions stored on the memory to implement the image processing method provided in one or
more of the foregoing embodiments, for example, one or more of the image processing methods
as shown in FIG. 2 and FIG. 4.

The memory may be different types of memories, such as a random memory, a
Read-Only Memory (ROM), and a flash memory. The memory may be used for storing
informations, such as computer executable instructions. The computer executable instructions
may be different program instructions, such as target program instructions and/or source program
instructions.

The processor may be different types of processors, such as a central processing unit, a
microprocessor, a digital signal processor, a programmable array, a digital signal processor, a
specific integrated circuit, or an image processor.

The processor may be connected to the memory by means of a bus. The bus may be an
integrated circuit bus and the like.

In some embodiments, the image device may further include a communication interface.
The communication interface may include a network interface, such as a local area network
interface and a transceiving antenna. The communication interface is also connected to the
processor, and can be used for information receiving and transmitting.

In some embodiments, the electronic device further includes a man-machine interactive
interface. For example, the man-machine interactive interface may include different input/output
devices, such a keyboard and a touch screen.

The embodiments provide a computer storage medium, where the computer storage
medium stores computer executable instructions, and after the computer executable instructions
are executed, the image processing method provided in one or more of the foregoing
embodiments, for example, one or more of the image processing methods shown in FIG. 2 and
FIG. 4, can be implemented.

The computer storage medium may be different recording media having a recording
function, for example, different types of storage media such a CD, a floppy disk, a hard disk
drive, a magnetic tape, an optical disk, a USB flash disk, and a mobile hard disk drive.
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Optionally, the computer storage medium may be a non-instantaneous storage medium, and the
computer storage medium may be read by a processor, so that after the computer executable
instructions stored on a computer storage mechanism are obtained and executed by the processor,
an information processing method provided by any of the foregoing technical solutions can be
implemented, for example, the information processing method applied to a terminal device or the
information processing method applied to a server is executed.

The embodiments further provide a computer program product, where the computer
program product includes computer executable instructions, and after the computer executable
instructions are executed, the image processing method provided in one or more of the foregoing
embodiments, for example, one or more of the image processing methods shown in FIG. 2 and
FIG. 4, can be implemented.

The computer program product includes a computer program tangibly included in the
computer storage medium. The computer program includes a program code for executing a
method shown in the flowchart, and the program code includes corresponding instructions for
correspondingly executing the steps of the method provided in the embodiments of the present
application.

It should be understood that the disclosed device and method in the embodiments
provided in the present application may be implemented by other modes. The device
embodiments described above are merely exemplary. For example, the unit division is merely
logical function division and may be other division in actual implementation. For example, a
plurality of units or components may be combined or integrated into another system, or some
features may be ignored or not performed. In addition, the displayed or discussed mutual
couplings or direct couplings or communication connections among the components may be
implemented by means of some interfaces. The indirect couplings or communication connections
between the devices or units may be implemented in electronic, mechanical, or other forms.

The units described as separate components may or may not be physically separate, and
the components displayed as units may or may not be physical units, may be located at one
position, or may be distributed on a plurality of network units. Some or all of the units may be
selected according to actual needs to achieve the objectives of the solutions of the embodiments.

In addition, the functional units in the embodiments of the present disclosure may be
integrated into one processing module, or each of the units may exist as an independent unit, or
two or more units are integrated into one unit, and the integrated unit may be implemented in the
form of hardware, or may also be implemented in the form of a hardware and software functional

unit.
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A person of ordinary skill in the art may understand that: all or some steps of
implementing the forgoing method embodiments may be achieved by a program by instructing
related hardware; the foregoing program may be stored in a computer-readable storage medium;
when the program is executed, steps including the foregoing method embodiments are performed;
moreover, the foregoing storage medium includes various media capable of storing the program
codes, such as a portable storage device, a ROM, a Random Access Memory (RAM), a magnetic
disk, or an optical disk.

The descriptions above merely involve specific implementations of the present disclosure.
However, the scope of protection of the present disclosure is not limited thereto. Within the
technical scope disclosed by the present disclosure, any variation or substitution that can be
easily conceived of by a person skilled in the art should all be included within the scope of
protection of the present disclosure. Therefore, the scope of protection of the present disclosure

should be defined by the scope of protection of the claims.

24



CLAIMS

1. An image processing method, comprising:

obtaining key points of a reference region of an object in an image;

determining an orientation of the reference region according to the key points of the
reference region; and

performing deformation processing on a region to be adjusted of the object based on the
orientation of the reference region, wherein the region to be adjusted is the same as or different

from the reference region.

2. The method according to claim 1, wherein determining the orientation of the reference region
according to the key points of the reference region comprises:

obtaining at least three key points in the reference region, wherein the at least three key
points are not on a same straight line;

determining a target vector based on the at least three key points; and

taking a direction of the target vector as the orientation of the reference region.

3. The method according to claim 2, wherein the at least three key points comprise a first key
point, a second key point, and a third key point, and the first key point and the third key point are
symmetrical about the second key point;
determining the target vector based on the at least three key points comprises:
constructing a first vector based on the first key point and the second key point;
constructing a second vector based on the third key point and the second key point; and

determining the target vector based on the first vector and the second vector.

4. The method according to claim 3, wherein determining the target vector based on the first
vector and the second vector comprises:
obtaining the target vector by performing a cross product on the first vector and the

second vector.

5. The method according to any one of claims 1 to 4, wherein performing the deformation
processing on the region to be adjusted of the object based on the orientation of the reference
region comprises:
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determining the orientation of the region to be adjusted based on the orientation of the
reference region; and
performing the deformation processing on the region to be adjusted of the object based

on the orientation of the region to be adjusted.

6. The method according to claim 5, wherein determining the orientation of the region to be
adjusted based on the orientation of the reference region comprises:

if the region to be adjusted is a region of a first type, determining that the orientation of
the region to be adjusted is opposite to the orientation of the reference region, wherein the region
of the first type comprises: a hip region; and

if the region to be adjusted is a region of a second type, determining that the orientation
of the region to be adjusted is the same as the orientation of the reference region, wherein the

region of the second type comprises: a face region, a shoulder region, or a crotch region.

7. The method according to any one of claims 2 to 4, wherein performing the deformation
processing on the region to be adjusted of the object based on the orientation of the reference
region comprises:

performing the deformation processing on the region to be adjusted according to the
target vector, a first reference vector, and a second reference vector, wherein a direction of the
first reference vector is perpendicular to a photographing direction of the image, and the

direction of the first reference vector is opposite to a direction of the second reference vector.

8. The method according to claim 7, wherein the region to be adjusted comprises a first
sub-region and a second sub-region, and the first sub-region and the second sub-region are
symmetrical about a center line of the region to be adjusted;

performing the deformation processing on the region to be adjusted according to the
target vector, the first reference vector, and the second reference vector comprises:

if the direction of the target vector is different from the direction of the first reference
vector and the direction of the target vector is different from the direction of the second reference
vector, adjusting an area of the first sub-region and an area of the second sub-region according to
a first included angle between the target vector and the first reference vector and a second

included angle between the target vector and the second reference vector.

9. The method according to claim 8, wherein if the direction of the target vector is different from
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the direction of the first reference vector and the direction of the target vector is different from
the direction of the second reference vector, adjusting the area of the first sub-region and the area
of the second sub-region according to the first included angle between the target vector and the
first reference vector and the second included angle between the target vector and the second
reference vector comprises:

determining a first area adjustment amount of the first sub-region and a second area
adjustment amount of the second sub-region according to the first included angle and the second
included angle; and

adjusting the area of the first sub-region according to the first area adjustment amount

and adjusting the area of the second sub-region according to the second area adjustment amount.

10. The method according to claim 9, wherein determining the first area adjustment amount of
the first sub-region and the second area adjustment amount of the second sub-region according to
the first included angle and the second included angle comprises:

if the first included angle is greater than the second included angle and the area of the
first sub-region is greater than the area of the second sub-region, taking a ratio of the first area
adjustment amount to the second area adjustment amount as a first ratio, and taking a ratio of the
first included angle to the second included angle as a second ratio; and

determining the first area adjustment amount and the second area adjustment amount

according to the second ratio so that the first ratio is positively correlated with the second ratio.

11. The method according to claim 10, further comprising:
if the first included angle is equal to the second included angle, determining that the first

area adjustment amount is equal to the second area adjustment amount.

12. An image processing apparatus, comprising:

an obtaining unit, configured to obtain key points of a reference region of an object in an
image;

a determining unit, configured to determine an orientation of the reference region
according to the key points of the reference region; and

a processing unit, configured to perform deformation processing on a region to be
adjusted of the object based on the orientation of the reference region, wherein the region to be

adjusted is the same as or different from the reference region.
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13. The apparatus according to claim 12, wherein the determining unit is configured to:

obtain at least three key points in the reference region, wherein the at least three key
points are not on a same straight line;

determine a target vector based on the at least three key points; and

take a direction of the target vector as the orientation of the reference region.

14. The apparatus according to claim 13, wherein the at least three key points comprise a first
key point, a second key point, and a third key point, and the first key point and the third key
point are symmetrical about the second key point;

the determining unit is configured to:

construct a first vector based on the first key point and the second key point;

construct a second vector based on the third key point and the second key point; and

determine the target vector based on the first vector and the second vector.

15. The apparatus according to claim 14, wherein the determining unit is configured to:
obtain the target vector by performing a cross product on the first vector and the second

vector.

16. The apparatus according to any one of claims 12 to 15, wherein the processing unit is
configured to:

determine the orientation of the region to be adjusted based on the orientation of the
reference region; and

perform the deformation processing on the region to be adjusted of the object based on

the orientation of the region to be adjusted.

17. The apparatus according to claim 16, wherein the processing unit is configured to:

if the region to be adjusted is a region of a first type, determine that the orientation of the
region to be adjusted is opposite to the orientation of the reference region, wherein the region of
the first type comprises: a hip region; and

if the region to be adjusted is a region of a second type, determine that the orientation of
the region to be adjusted is the same as the orientation of the reference region, wherein the

region of the second type comprises: a face region, a shoulder region, or a crotch region.

18. The apparatus according to any one of claims 13 to 15, wherein the processing unit is
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configured to:

perform the deformation processing on the region to be adjusted according to the target
vector, a first reference vector, and a second reference vector, wherein a direction of the first
reference vector is perpendicular to a photographing direction of the image, and the direction of

the first reference vector is opposite to a direction of the second reference vector.

19. The apparatus according to claim 18, wherein the region to be adjusted comprises a first
sub-region and a second sub-region, and the first sub-region and the second sub-region are
symmetrical about a center line of the region to be adjusted;

the processing unit is configured to:

if the direction of the target vector is different from the direction of the first reference
vector and the direction of the target vector is different from the direction of the second reference
vector, adjust an area of the first sub-region and an area of the second sub-region according to a
first included angle between the target vector and the first reference vector and a second included

angle between the target vector and the second reference vector.

20. The apparatus according to claim 18, wherein the processing unit is configured to:

determine a first area adjustment amount of the first sub-region and a second area
adjustment amount of the second sub-region according to the first included angle and the second
included angle; and

adjust the area of the first sub-region according to the first area adjustment amount and

adjust the area of the second sub-region according to the second area adjustment amount.

21. The apparatus according to claim 20, wherein the processing unit is configured to:

if the first included angle is greater than the second included angle and the area of the
first sub-region is greater than the area of the second sub-region, take a ratio of the first area
adjustment amount to the second area adjustment amount as a first ratio, and take a ratio of the
first included angle to the second included angle as a second ratio; and

determine the first area adjustment amount and the second area adjustment amount

according to the second ratio so that the first ratio is positively correlated with the second ratio.

22. The apparatus according to claim 21, wherein the processing unit is further configured to:
if the first included angle is equal to the second included angle, determine that the first

area adjustment amount is equal to the second area adjustment amount.
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23. An image processing device, comprising:

a memory; and

a processor, connected to the memory, and configured to execute computer executable
instructions stored on the memory to implement the image processing method provided

according to any one of claims 1 to 11.
24. A computer storage medium, wherein the computer storage medium stores computer

executable instructions, and the computer executable instructions can implement the image

processing method provided according to any one of claims 1 to 11.
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