IMAGE PROCESSING METHOD AND APPARATUS

Technical Field

The present application relates to the field of image processing, and in particular, to an

image processing method and apparatus.

Background Art

With the rapid development of science and technology, video technologies are widely used

in various fields for monitoring a specific scene, retrieving a target person, and so on.

When an original image collected by a camera is processed, it is often necessary to identify
a target object or a target person from the original image (i.e., to determine a target image). At
present, to determine a target image from the original image (with reference to FIG. 1), pixels in
the original image are usually scanned one by one to determine borderlines of the target image
from the original image. When the original image has a high resolution, it needs to take a few
seconds or even longer to determine the target image from the original image by using the
foregoing technical solution as the original image contains lots of pixel points. The time required

for acquiring the target image is long and the efficiency is low.

As can be seen, a problem currently exists that it takes a long time to acquire a target image

from an original image.

Summary of the Invention

Embodiments of the present application provide an image processing method and apparatus
for solving the current problem that it takes a long time to acquire a target image from an original

image.

Specific technical solutions provided by the embodiments of the present application are as

follows:

An image acquisition method includes: acquiring an original image; wherein the original
image includes a target image; performing image compression processing on the original image
according to a preset compression ratio, to acquire a low-pixel image after the image
compression processing; determining borderlines of the target image in the low-pixel image; and

mapping the determined borderlines included in the low-pixel image into the original image, to
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acquire the target image included in the original image.

Optionally, the performing image compression processing on the original image according
to a preset compression ratio, to acquire a low-pixel image after the image compression
processing specifically includes: determining a position of each pixel point after compression
according to the preset compression ratio; performing image compression processing on the
original image by using a fast bilinear interpolation algorithm, to acquire a pixel value of each
pixel point after compression, and generating the low-pixel image according to the pixel value

and the position of each pixel point after compression.

Optionally, the performing image compression processing on the original image by using a
fast bilinear interpolation algorithm, to acquire a pixel value of each pixel point after

compression specifically includes:

determining, among all original pixel points included in the original image, four original
pixel points corresponding to each pixel point after compression according to the preset
compression ratio; determining, among the four original pixel points corresponding to each pixel
point after compression, two pairs of original pixel points in a first direction and two pairs of
original pixel points in a second direction, wherein the first direction is a horizontal direction and
the second direction is a vertical direction, or, the first direction is a vertical direction and the
second direction is a horizontal direction; acquiring first interpolations respectively
corresponding to the two pairs of original pixel points of each pixel point after compression in
the first direction, and taking the acquired two first interpolations as initial interpolations; or,
acquiring second interpolations respectively corresponding to the two pairs of original pixel
points of each pixel point after compression in the second direction, and taking the acquired two
second interpolations as initial interpolations; calculating an interpolation corresponding to each
pixel point after compression according to the initial interpolations corresponding to each pixel
point after compression, and determining the pixel value of each pixel point after compression

according to the calculated interpolation corresponding to each pixel point after compression.

Optionally, the determining borderlines of the target image in the low-pixel image
specifically includes: determining a to-be-detected region from the low-pixel image; and
performing borderline detection processing on the to-be-detected region according to a gradient
value between every two adjacent pixel points in the to-be-detected region, to determine the

borderlines of the target image.



Optionally, the determining a to-be-detected region from the low-pixel image specifically
includes: binarizing the low-pixel image to convert the low-pixel image into a binary image,
wherein the binary image includes only two colors; performing edge detection processing on the
binary image to acquire at least one edge line included in the binary image; separately dilating
each edge line; connecting each dilated edge line, to acquire connected regions; screening the
connected regions according to position information of each connected region respectively, to
acquire a specific region, wherein the specific region is a region including a specific graphic
portion in the target image; and determining a region other than the specific region in the

low-pixel image as the to-be-detected region.

Further, before the performing edge detection processing on the binary image, the method
further includes: performing Gauss smoothing on the binary image by using a preset Gauss

smoothing parameter.

Optionally, the performing borderline detection on the to-be-detected region according to a
gradient value between every two adjacent pixel points in the to-be-detected region, to determine
the borderlines of the target image specifically includes: binarizing the low-pixel image, to
convert the low-pixel image into a binary image, wherein the binary image includes only two
colors; and executing the following operations in an arbitrary direction: separately comparing a
gradient value between every two adjacent pixel points in the to-be-detected region of the binary
image in the arbitrary direction with a preset initial gradient threshold corresponding to the
arbitrary direction, and acquiring an initial borderline in the arbitrary direction according to the
comparison result; and determining the borderlines of the target image respectively according to

the number of initial borderlines acquired in each direction.

Optionally, the determining the borderlines of the target image respectively according to the
number of initial borderlines acquired in each direction specifically includes: executing the
following operations for a detection result in an arbitrary direction: separately performing straight
line detection on each initial borderline in the arbitrary direction according to position
information of each initial borderline in the arbitrary direction when the number of initial
borderlines acquired in the arbitrary direction is at least two, to acquire borderlines in the
arbitrary direction from the at least two initial borderlines in the arbitrary direction; or
successively decreasing the preset initial gradient threshold corresponding to the arbitrary
direction according to a preset first gradient difference when the number of initial borderlines

acquired in the arbitrary direction is less than two, and detecting the to-be-detected region of the



binary image in the arbitrary direction by using the decreased initial gradient threshold, until the

number of initial borderlines acquired in the arbitrary direction is at least two.

Optionally, the mapping the borderlines included in the low-pixel image into the original
image, to acquire the target image included in the original image specifically includes: acquiring
an intersection point of every two adjacent borderlines included in the low-pixel image;
separately mapping the acquired intersection points into the original image according to the
preset compression ratio, to generate corresponding mapping points in the original image; and
successively connecting the mapping points mapped into the original image, and determining a

quadrangle generated after the connection as the target image included in the original image.

Further, after the acquiring a target image included in the original image, the method further

includes: correcting the target image by using a projective transformation algorithm.

An image acquisition apparatus includes: an original image acquisition unit configured to
acquire an original image, wherein the original image includes a target image; a low-pixel image
acquisition unit configured to perform image compression processing on the original image
according to a preset compression ratio, to acquire a low-pixel image after the image
compression processing; a borderline determination unit configured to determine borderlines of
the target image in the low-pixel image; and a target image acquisition unit configured to map the
determined borderlines included in the low-pixel image into the original image, to acquire the

target image included in the original image.

Optionally, the low-pixel image acquisition unit is specifically configured to: determine a
position of each pixel point after compression according to the preset compression ratio; perform
image compression processing on the original image by using a fast bilinear interpolation
algorithm, to acquire a pixel value of each pixel point after compression, and generate the
low-pixel image according to the pixel value and the position of each pixel point after

compression.

Optionally, the performing, by the low-pixel image acquisition unit, image compression
processing on the original image by using a fast bilinear interpolation algorithm, to acquire a
pixel value of each pixel point after compression specifically includes: determining, among all
original pixel points included in the original image, four original pixel points corresponding to
each pixel point after compression according to the preset compression ratio; determining, among

the four original pixel points corresponding to each pixel point after compression, two pairs of

4



original pixel points in a first direction and two pairs of original pixel points in a second direction,
wherein the first direction is a horizontal direction and the second direction is a vertical direction,
or, the first direction is a vertical direction and the second direction is a horizontal direction;
acquiring first interpolations respectively corresponding to the two pairs of original pixel points
of each pixel point after compression in the first direction, and taking the acquired two first
interpolations as initial interpolations; or, acquiring second interpolations respectively
corresponding to the two pairs of original pixel points of each pixel point after compression in
the second direction, and taking the acquired two second interpolations as the initial
interpolations; calculating an interpolation corresponding to each pixel point after compression
according to the initial interpolations corresponding to each pixel point after compression, and
determining the pixel value of each pixel point after compression according to the calculated

interpolation corresponding to each pixel point after compression.

Optionally, the borderline determination unit is configured to: determine a to-be-detected
region from the low-pixel image; and perform borderline detection processing on the
to-be-detected region according to a gradient value between every two adjacent pixel points in

the to-be-detected region, to determine the borderlines of the target image.

Optionally, the determining, by the borderline determination unit, a to-be-detected region
from the low-pixel image specifically includes: binarizing the low-pixel image, to convert the
low-pixel image into a binary image, wherein the binary image includes only two colors;
performing edge detection processing on the binary image to acquire at least one edge line
included in the binary image; separately dilating each edge line; connecting each dilated edge
line, to acquire connected regions; screening the connected regions according to position
information of each connected region respectively, to acquire a specific region, wherein the
specific region is a region including a specific graphic portion in the target image; and
determining a region other than the specific region in the low-pixel image as the to-be-detected

region.

Further, the apparatus further includes a Gauss smoothing unit configured to: perform Gauss
smoothing on the binary image by using a preset Gauss smoothing parameter before the edge

detection processing is performed on the binary image.

Optionally, the performing, by the borderline determination unit, borderline detection on the
to-be-detected region according to a gradient value between every two adjacent pixel points in

the to-be-detected region, to determine the borderlines of the target image specifically includes:
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binarizing the low-pixel image, to convert the low-pixel image into a binary image, wherein the
binary image includes only two colors; and executing the following operations in an arbitrary
direction: separately comparing a gradient value between every two adjacent pixel points in the
to-be-detected region of the binary image in the arbitrary direction with a preset initial gradient
threshold corresponding to the arbitrary direction, and acquiring an initial borderline in the
arbitrary direction according to the comparison result; and determining the borderlines of the
target image respectively according to the number of initial borderlines acquired in each

direction.

Optionally, the determining, by the borderline determination unit, the borderlines of the
target image respectively according to the number of initial borderlines acquired in each direction
specifically includes: executing the following operations for a detection result in an arbitrary
direction: separately performing straight line detection on each initial borderline in the arbitrary
direction according to position information of each initial borderline in the arbitrary direction
when the number of initial borderlines acquired in the arbitrary direction is at least two, to
acquire borderlines in the arbitrary direction from the at least two initial borderlines in the
arbitrary direction; or successively decreasing the preset initial gradient threshold corresponding
to the arbitrary direction according to a preset first gradient difference when the number of initial
borderlines acquired in the arbitrary direction is less than two, and detecting the to-be-detected
region of the binary image in the arbitrary direction by using the decreased initial gradient

threshold, until the number of initial borderlines acquired in the arbitrary direction is at least two.

Optionally, the target image acquisition unit is specifically configured to: acquire an
intersection point of every two adjacent borderlines included in the low-pixel image; separately
map the acquired intersection points into the original image according to the preset compression
ratio; and successively connect the points mapped into the original image, and determine a

quadrangle generated after the connection as the target image included in the original image.

Further, the apparatus further includes a correction unit configured to: correct the target
image by using a projective transformation algorithm after the target image included in the

original image is acquired.

In the embodiments of the present application, an original image is converted into a
low-pixel image according to a preset compression ratio; borderline detection is performed on the
low-pixel image, to determine borderlines of a target image included in the low-pixel image; and

the borderlines included in the low-pixel image are mapped into the original image, to acquire the
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target image included in the original image. By means of the technical solution of the present
application, the original image is converted into a low-pixel image. Since the low-pixel image
includes fewer pixel points, and the target image is acquired based on the low-pixel image, the
target image acquisition process based on the low-pixel image shortens the duration for acquiring

the target image, and increases the efficiency of acquiring the target image.

Brief Description of the Drawings

FIG. 1 is a schematic diagram of an original image in the prior art;

FIG. 2 is an architecture diagram of an image processing system in an embodiment of the

present application;

FIG. 3 is a flowchart of image processing in an embodiment of the present application;

FIG 4 is a flowchart of generating a low-pixel image in an embodiment of the present

application;

FIG. 5a is a schematic diagram of a rectangular coordinate system in an embodiment of the

present application;

FIG. 5b is a schematic diagram of interpolation calculation in an embodiment of the present

application;

FIG. 6 is a schematic diagram of a connected region acquired in an embodiment of the

present application;

FIG. 7 is a flowchart of determining borderlines of a target image in an embodiment of the

present application;

FIG. 8 is a schematic diagram of determining borderlines of a target image in an

embodiment of the present application; and

FIG. 9 is a schematic structural diagram of an image processing apparatus in an embodiment

of the present application.

Detailed Description

In order to solve the problem that it takes a long time to acquire a target image from an
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original image at present, in the embodiments of the present application, an original image is
converted into a low-pixel image according to a preset compression ratio; borderline detection is
performed on the low-pixel image, to determine borderlines of a target image included in the
low-pixel image; and the borderlines included in the low-pixel image are mapped into the
original image, to acquire the target image included in the original image. By means of the
technical solution of the present application, the original image is converted into a low-pixel
image. Since the low-pixel image includes fewer pixel points, and the target image is acquired
based on the low-pixel image, the target image acquisition process based on the low-pixel image
shortens the duration for acquiring the target image, and increases the efficiency of acquiring the

target image.

With reference to FIG. 2, it is an architecture diagram of an image processing system in an
embodiment of the present application. The image processing system includes an image
processing device configured to process an acquired original image, to determine a target image
from the original image. The image processing device may possess a user interaction interface,
for presenting the target image to users. In addition, the image processing system may further
include a plurality of camera devices configured to provide original images to be processed for
the image processing device. Optionally, the image processing system may also include an image
collection device configured to collect the original images provided by the camera devices, and
send the collected original images to the image processing device. The image processing device
may also be various mobile terminals having camera functions. In the embodiments of the
present application, various mobile terminals having camera functions are taken as an example of

the image processing device, for introducing the image acquisition process in detail.

Hereinafter, preferred embodiments of the present application are illustrated in detail with

reference to the accompanying drawings.

With reference to FIG. 3, in the embodiments of the present application, the process of

processing an original image to acquire a target image included in the original image includes:

Step 300. An original image is acquired, wherein the original image includes a target image.

Step 310. Image compression processing is performed on the original image according to a

preset compression ratio, to acquire a low-pixel image after the image compression processing.

Step 320. Borderlines of the target image are determined from the low-pixel image.



Step 330. The borderlines included in the low-pixel image are mapped into the original

image, to acquire the target image included in the original image.

In step 300, the image collection device separately sends the original image acquired from
each camera device to the image processing device, such that the image processing device

directly acquires the original image captured by each camera device.

In step 310, the image processing device determines a position of each pixel point in the
low-pixel image according to the preset compression ratio, and performs image compression
processing on the original image by using a fast bilinear interpolation algorithm, to acquire a
pixel value of each pixel point in the low-pixel image, and generates the low-pixel image
according to the pixel value and the position of each pixel point after compression. Wherein, the
preset compression ratio is a value pre-configured according to a specific application scenario;
the preset compression ratio includes a horizontal compression ratio and a longitudinal
compression ratio that are preset, and the horizontal compression ratio may be equal to or

unequal to the longitudinal compression ratio.

With reference to FIG. 4, in the process of generating a low-pixel image by an image
processing device, the process of acquiring, by the image processing device, a pixel value of each

pixel point in the low-pixel image specifically includes:

Step al. The image processing device determines, among all original pixel points included
in the original image, four original pixel points corresponding to each pixel point after

compression according to a preset compression ratio.

In the embodiments of the present application, optionally, with reference to FIG. 5a, the
image processing device establishes a rectangular coordinate system in the original image, in
which a horizontal direction is taken as a horizontal axis, a vertical direction perpendicular to the
horizontal axis is taken as a vertical axis, and a top left corner of the original image is taken as an
origin. Based on the rectangular coordinate system, the first direction is the positive direction of
the horizontal axis, the second direction is the positive direction of the vertical axis; or, the first
direction is the positive direction of the vertical axis, and the second direction is the positive

direction of the horizontal axis.

Further, the image processing device determines, among all the original pixel points

included in the original image, the four original pixel points corresponding to each pixel point
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after compression according to a resolution of the original image and the preset compression ratio,
wherein the number of original pixel points corresponding to one compressed pixel point is equal
to or greater than one and less than or equal to four, and the number is determined according to
the preset compression ratio. For example, if the preset compression ratio is 5:2, that is, 55 pixel
points are compressed into 2x2 pixel points, and the original pixel points corresponding to the
first pixel point after compression are the second pixel point in the second row and the third pixel
point in the second row, as well as the second pixel point in the third row and the third pixel point
in the third row. In this case, the number of original pixel points corresponding to one
compressed pixel point is four. For another example, if the preset horizontal compression ratio
and longitudinal compression ratio are both 3:1, that is, 3x3 pixel points are compressed into one
pixel point, the original pixel point corresponding to the first pixel point after compression is the
third pixel point in the third row (3+1=3). In this case, the number of original pixel points

corresponding to one compressed pixel point is one.

Optionally, for ease of calculation, when the number of original pixel points corresponding
to the compressed pixel point is less than four, the number of original pixel points is usually
extended to four. That is, an original pixel point adjacent to the original pixel points is
determined as the original pixel point corresponding to the compressed pixel point according to
the preset compression ratio. A corresponding weight value is configured for each determined
original pixel point, and the pixel value of one compressed pixel point is determined based on
four original pixel points and the weight values thereof. For example, with reference to FIG. 5b,
based on the above established rectangular coordinate system, the resolution of the original
image is ajxa, the preset compression ratio is g, and thus the resolution of the generated
low-pixel image is bix2, wherein ai/bi1=q and a»/bo=q. Starting from the origin of the rectangular
coordinate system, the first pixel point in the low-pixel image is P, the first original pixel point of
the original image corresponding to the pixel point P is represented by Q11, the second original
pixel point of the original image corresponding to the pixel point P is represented by Qi2, the
third original pixel point of the original image corresponding to the pixel point P is represented
by Qa1, and the fourth original pixel point of the original image corresponding to the pixel point P
is represented by Q22. Wherein, the weight value of each original pixel point can be acquired
according to the preset compression ratio. For example, if the preset compression ratio is 5:2, that
i1s, 5x5 pixel points are compressed into 2x2 pixel points, the four original pixel points
corresponding to the original pixels corresponding to the first pixel point after compression are
the second pixel point in the second row and the third pixel point in the second row, as well as

the second pixel point in the third row and the third pixel point in the third row. Since a distance
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from the second pixel point in the second row to the compressed pixel point is 0.5 (an absolute
value of 5+2-2), the weight value of the second pixel point in the second row is 0.5, and likewise,

the weight values of the other three pixel points are also 0.5.

Because the weight value is a positive integer or a non-positive integer, when the weight
value is a non-positive integer, optionally, shift operation is performed on the weight value, to
acquire a corresponding positive integer, and image processing is performed according to the
acquired positive integer. After the completion of the image processing, the shift operation is
performed again on the position of each pixel point included in the acquired low-pixel image, and
a correction operation is performed on each pixel value, to enhance the accuracy of the finally

acquired target image while ensuring a decreased amount of image processing.

Step a2. The image processing device determines, among the four original pixel points
corresponding to each pixel point after compression, two pairs of original pixel points in a first

direction and two pairs of original pixel points in a second direction.

In the embodiment of the present application, the image processing device divides the four
original images corresponding to one compressed pixel point into two pairs, wherein, two
original pixel images, among the four original pixel points, located in the same row or in the
same column are taken as one pair. For example, if the preset compression ratio is 5:2, the four
original pixel points corresponding to the original pixels corresponding to the first pixel point
after compression are the second pixel point in the second row and the third pixel point in the
second row, as well as the second pixel point in the third row and the third pixel point in the third
row. In this case, the second pixel point in the second row and the third pixel point in the second
row are in one pair, and the second pixel point in the third row and the third pixel point in the

third row are in one pair.

Based on the acquired four original pixel points, the image processing device determines,
among the four original pixel points corresponding to each pixel point after compression, two
pairs of original pixel points in a first direction and two pairs of original pixel points in a second
direction. For example, with reference to FIG. 5b, if the first direction is the positive direction of
the horizontal axis, and the second direction is the positive direction of the vertical axis, the two
pairs of original pixel points in the first direction are Qi1 and Q2 as well as Q21 and Qx»
respectively, and the two pairs of original pixel points in the second direction are Q11 and Q2 as

well as Q12 and Q2 respectively.
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Step a3. The image processing device acquires first interpolations respectively
corresponding to the two pairs of original pixel points of each pixel point after compression in
the first direction, and takes the acquired two first interpolations as initial interpolations; or, the
image processing device acquires second interpolations respectively corresponding to the two
pairs of original pixel points of each pixel point after compression in the second direction, and

takes the acquired two second interpolations as initial interpolations.

In the embodiment of the present application, when acquiring the initial interpolations
corresponding to each pixel point after compression, the image processing device may employ

the following two manners:

First manner: the image processing device acquires the first interpolations respectively
corresponding to the two pairs of original pixel points of each pixel point after compression in
the first direction, and takes the acquired two interpolations as the initial interpolations
corresponding to each pixel point after compression. For example, with reference to FIG. 5b, if
the first direction is the positive direction of the horizontal axis, and the second direction is the
positive direction of the vertical axis, the first interpolations are an interpolation of Qi1 and Q12

and an interpolation of Q21 and Q2.

Second manner: the image processing device acquires the second interpolations respectively
corresponding to the two pairs of original pixel points of each pixel point after compression in
the second direction, and takes the acquired two interpolations as the initial interpolations
corresponding to each pixel point after compression. For example, with reference to FIG. 5b, if
the first direction is the positive direction of the horizontal axis, and the second direction is the
positive direction of the vertical axis, the second interpolations are an interpolation of Q1 and

Q21 and an interpolation of Q12 ad Q2.

Step a4. The image processing device calculates an interpolation corresponding to each
pixel point after compression according to the two initial interpolations corresponding to each
pixel point after compression, and determines the calculated interpolation corresponding to each

pixel point after compression as the pixel value of each pixel point after compression.

In the embodiment of the present application, based on the two manners in step a3, there are

two manners for acquiring the interpolation corresponding to each pixel point after compression.

First manner: the image processing device determines the first interpolations respectively
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corresponding to the two pairs of original pixel points of each pixel point after compression in
the first direction as the initial interpolations corresponding to each pixel point after compression,
calculates an interpolation of the determined two initial interpolations corresponding to each
pixel point after compression in the second direction, and takes the interpolation as the
interpolation corresponding to each pixel point after compression. For example, with reference to
FIG. 5b, if the first direction is the positive direction of the horizontal axis, and the second
direction is the positive direction of the vertical axis, the initial interpolation of Q11 and Q12 is R
and the initial interpolation of Q21 and Q22 is R, an interpolation of the initial interpolation R
and the initial interpolation Ry is calculated, and the calculated interpolation is determined as the

pixel value of the pixel point P after compression of the original pixel points Qi1, Q12, Q21, and

Q2.

Second manner: the image processing device determines the second interpolations
respectively corresponding to the two pairs of original pixel points of each pixel point after
compression in the second direction as the initial interpolations corresponding to each pixel point
after compression, calculates an interpolation of the determined two initial interpolations
corresponding to each pixel point after compression in the first direction, and takes the
interpolation as the interpolation corresponding to each pixel point after compression. For
example, with reference to FIG. 5b, if the first direction is the positive direction of the horizontal
axis, and the second direction is the positive direction of the vertical axis, the initial interpolation
of Qi1 and Q21 is R3 and the initial interpolation of Q12 and Q22 is R4, an interpolation of the
initial interpolation R3 and the initial interpolation R4 is calculated, and the calculated
interpolation is determined as the pixel value of the pixel point P after compression of the

original pixel points Q11, Q12, Q21, and Q2.

All pixel values of the pixel points in the low-pixel image can be acquired by using the fast
bilinear interpolation algorithm according to the pixel values of the original pixel points. Wherein,

the arbitrary Ri may be acquired by using the following equation:

Ri:Qana+Qqub

where, R; is the interpolation; Q. is a pixel value of a first original pixel point; qa is a weight
value of the first original pixel point, the weight value being acquired according to the preset
compression ratio; Qy is a pixel value of a second original pixel point; and gy is a weight value of
the second original pixel point, the weight value being acquired according to the preset

compression ratio.
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Optionally, during calculation of the interpolation corresponding to each pixel point after
compression, a weight value of each row of original pixel points and a weight value of each
column of original pixel points may be calculated first, and the calculated weight value of each
row of original pixel points and the calculated weight value of each column of original pixel
points are stored, such that in the calculation process of the interpolation, the weight value of an
original pixel point can be invoked directly if the row number and column number of the original
pixel point are known, and it is unnecessary to calculate the weight value of the original pixel
point corresponding to each pixel point after compression, such that the efficiency of generating

the low-pixel image is enhanced.

Optionally, during calculation the interpolation corresponding to each pixel point after
compression, when a first interpolation or a second interpolation corresponding to an arbitrary
compressed pixel point is obtained through calculation, the image processing device may locally
buffer the first interpolation or the second interpolation. When original pixel points employed
during calculation of an interpolation corresponding to another compressed pixel point are the
same as the original pixel points corresponding to the arbitrary compressed pixel point, it is only
necessary to directly invoke the first interpolation or second interpolation, without calculating

again, such that the efficiency of acquiring the low-pixel image is shortened.

In the embodiment of the present application, the image processing device determines the
pixel value of each pixel point after compression in the foregoing manner, and generates the
low-pixel image according to the position and the pixel value of each pixel point after

compression.

By means of the foregoing technical solution, the original image having a high resolution is
converted into a low-pixel image, and each of the following steps for processing the image is
based on the low-pixel image, such that the problem of a large amount of image processing
caused by the overly large number of pixel points in the original image during the processing on
the original image is avoided, the system processing burden is reduced, the image processing

duration is shortened, and the image processing efficiency is enhanced.

In step 320, borderlines of the target image are determined in the acquired low-pixel image.
Because the target image may include some specific graphic portions, the specific graphic
portions may cause interference on the later detection process of the borderlines of the target
image, causing an error in the detected borderlines of the target image. Therefore, when the

borderlines of the target image are determined from the low-pixel image, it is necessary to first
14



eliminate the specific graphic portions, to detect only the to-be-detected region that does not
include the specific graphic portions, and determine the borderlines of the target image from the
to-be-detected region. For example, for an original image including an ID card image, the ID
card image is taken as a target image, and in this case, a portrait portion and a text portion

included in the target image are the specific graphic portions.

Specifically, the low-pixel image is converted from a color image into a gray image, and the
gray image is binarized to convert the low-pixel image into a binary image, wherein the binary
image includes only two colors, and preferably, one of the two colors has a pixel value of 0 and
the other of the two colors has a pixel value of 255. Edge detection processing is performed on
the binary image, to acquire at least one edge line included in the binary image, and the edge
detection processing may be canny edge detection processing. Each edge line is separately
dilated. The each acquired edge line may have a crack, and in this case, each dilated edge line is
connected, to acquire connected regions. All the connected regions are screened according to
position information of each connected region respectively, to acquire a specific region, wherein
the specific region is a specific graphic portion included in the target image. the portion other
than the specific region in the low-pixel image is determined as the to-be-detected region. The

position information is the position of each of the connected regions in the low-pixel image.

Optionally, the image processing device may perform edge detection processing on the
binary image by using a preset edge detection parameter. The weaker the edge detection
parameter is, the more the edge lines are detected; and the stronger the edge detection parameter
is, the fewer the edge lines are detected. In addition, the image processing device may further
dilate each edge line by using a preset dilation parameter, and the dilation parameter is adapted to
the edge detection parameter. When the edge detection parameter is weaker and more edge lines
are detected, a smaller dilation parameter is employed. When the edge detection parameter is
stronger and fewer edge lines are detected, a greater dilation parameter is employed. Preferably,

the dilation parameter is 5x5 or 3x3.

In the foregoing process, the screening all the connected regions according to position
information of each connected region respectively, to acquire a specific region specifically
includes: acquiring position information of each connected region, and acquiring a pre-estimated
region of the target image, the pre-estimated region being a region that is pre-estimated using an
existing technology. Any connected region, among all the connected regions, located within the

pre-estimated region is determined as a specific region. Any connected region, among all the
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connected regions, located out of the pre-estimated region is determined as a non-specific region.
For example, with reference to FIG. 6, after image processing is performed on the low-pixel
image, a connected region A and a connected region B are acquired, and a pre-estimated region
of the target image is C. It can be known from FIG. 6 that, the connected region A is located
within the pre-estimated region C, and the connected region B is located out of the pre-estimated
region C. Therefore, the connected region A is the specific region, and the connected region B is

not the specific region.

Further, before performing the edge detection processing on the binary image, the image
processing device may further perform Gauss smoothing on the binary image by using a first
preset Gauss smoothing parameter. Wherein, the first preset Gauss smoothing parameter may be
preset according to a specific application scenario. For example, the first preset Gauss smoothing
parameter may be 5x5 or 3x3. By means of the technical solution, the Gauss smoothing is
performed on the binary image before the edge detection processing is performed on the image,
thereby filtering out a noise texture included in the binary image, avoiding the problem of a
decrease in image processing accuracy caused by noise interference, and effectively enhancing

the image processing accuracy.

By means of the foregoing technical solution, the specific region included in the low-pixel
image is filtered out, and borderline detection is performed only on the to-be-detected region that
does not include the specific region, thereby avoiding an image processing process performed by
the image processing device on a non-region to be detected, and effectively improving the image
processing efficiency. In addition, the image processing device performs borderline detection
only on the to-be-detected region that does not include the specific region, avoiding the problem
of determining a curve in the specific region as the borderline when a gradient value of a specific
graph in the specific region satisfies a borderline detection condition, and effectively ensuring the

accuracy of acquiring the target image.

In step 320, the image processing device calculates a gradient value between every two
adjacent pixel points in the to-be-detected region, performs edge region detection on the
to-be-detected region according to the calculated gradient value, and further determines the

borderlines of the target image included in the low-pixel image.

Specifically, with reference to FIG. 7, the process of determining the borderlines of the

target image included in the low-pixel image is as follows:
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Step bl. The low-pixel image is binarized, and the low-pixel image is converted into a

binary image, wherein the binary image includes only two colors.

In the embodiment of the present application, the low-pixel image is converted from a color
image into a binary image including only two colors; one of the two colors has a pixel value of 0
and the other of the two colors has a pixel value of 255. By means of the technical solution, the
image processing device converts the color low-pixel image into the binary image, thereby
reducing the complexity of performing borderline detection by using a gradient value, and

increasing the image processing efficiency.

Further, the process of acquiring, by the image processing device, a gradient between every
two adjacent pixel points includes: for two arbitrary adjacent pixel points that include a first pixel
point and a second pixel point, acquiring a first color pixel value (S1), a second color pixel value
(S2), and a third color pixel value (S3) of the first pixel point, and acquiring a first color pixel
value (U1), a second color pixel value (U), and a third color pixel value (Us3) of the second pixel
point; separately calculating an absolute value of a difference between the first color pixel value
(S1) of the first pixel point and the first color pixel value (U;) of the second pixel point, an
absolute value of a difference between the second color pixel value (Sz) of the first pixel point
and the second color pixel value (Uz) of the second pixel point, and an absolute value of a
difference between the third color pixel value (S3) of the first pixel point and the third color pixel
value (Us) of the second pixel point, and taking the calculated three absolute values as the
gradient value between the first pixel points. Specifically, the image processing device may
calculate the gradient value between two arbitrary adjacent pixel points by using the following

equation:

T=ISI1-Ul|+|S2-U2|+[S3 - U3|

where, T is the gradient value between the two arbitrary adjacent pixel points; S is the first
color pixel value of the first pixel point; S> is the second color pixel value of the first pixel point;
S3 is the third color pixel value of the first pixel point; Uy is the first color pixel value of the
second pixel point; U> is the second color pixel value of the second pixel point; and Us is the
third color pixel value of the second pixel point. The two adjacent pixel points include two

longitudinally adjacent pixel points, or two laterally adjacent pixel points.

In the embodiment of the present application, the original image consisting of only three

basic colors is taken as an example for introducing the process of calculating the gradient value
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between every two adjacent pixel points, and when the original image includes four or more
basic colors, the principle adopted during acquiring the gradient value between every two
adjacent pixel points may be the same as that of acquiring the gradient value between every two
adjacent pixel points from the original pixel consisting of the three basic colors. Details are not

described herein again.

Step b2. The following operations are executed in an arbitrary direction: separately
comparing a gradient value between every two adjacent pixel points in the to-be-detected region
of the binary image in the arbitrary direction with a preset initial gradient threshold
corresponding to the arbitrary direction, and acquiring an initial borderline in the arbitrary

direction according to the comparison result.

In the embodiment of the present application, the target image is a closed quadrangle.
Therefore, the terminal separately compares the gradient value between every two adjacent pixel
points in the to-be-detected region of the binary image in the arbitrary direction with the preset
initial gradient threshold corresponding to the arbitrary direction, and when gradient values
between adjacent pixel points in any group of adjacent pixel points along the arbitrary direction
are all greater than the preset initial gradient threshold, determines a line composed of one group
of pixel points in the group of adjacent pixel points as the borderline in the arbitrary direction.
Wherein, the arbitrary direction is a first direction or a second direction, the first direction being a
direction from an origin along the positive direction of the horizontal axis, and the second
direction being a direction from the origin along the positive direction of the vertical axis (a first
solution); or, the first direction being a direction from the origin along the positive direction of
the vertical axis, and the second direction being a direction from the origin along the positive

direction of the horizontal axis (a second solution).

If the first solution is adopted, during acquisition of the borderline in the first direction, the
image processing device needs to calculate a gradient value between every two longitudinally
adjacent pixel points in the binary image, compare the acquired gradient value with a first initial
gradient threshold, and determine, when the gradient value between every two longitudinally
adjacent pixel points among all the pixel points in two arbitrary adjacent rows reaches the first
initial gradient threshold, that a line formed by the upper row of pixel points in the two arbitrary
adjacent rows is one initial borderline in the first direction. When a gradient value between any
two longitudinally adjacent pixel points among all the pixel points in the two arbitrary adjacent

rows does not reach the first initial gradient threshold, the image processing device continues to
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detect whether gradient values between the next two adjacent rows of pixel points all meet the
borderline detection condition. Likewise, during acquisition of the borderline in the second
direction, the image processing device needs to calculate a gradient value between every two
laterally adjacent pixel points in the binary image, compare the acquired gradient value with a
second initial gradient threshold, and determine, when the gradient value between every two
laterally adjacent pixel points among all the pixel points in two arbitrary adjacent columns
reaches the second initial gradient threshold, that a line on the left of the two arbitrary adjacent
columns is one initial borderline in the second direction. When a gradient value between any two
laterally adjacent pixel points among all the pixel points in the two arbitrary adjacent columns
does not reach the second initial gradient threshold, the image processing apparatus continues to
detect whether gradient values between the next two adjacent columns of pixel points all meet

the borderline detection condition.

If the second solution is adopted, during acquisition of the borderline in the first direction,
the image processing device, when acquiring the borderline in the first direction, needs to
calculate a gradient value between every two laterally adjacent pixel points in the binary image,
compare the acquired gradient value with a first initial gradient threshold, and determine, when
the gradient value between every two laterally adjacent pixel points among all the pixel points in
two arbitrary adjacent columns reaches the first initial gradient threshold, that a line on the left of
the two arbitrary adjacent columns is one initial borderline in the first direction. When a gradient
value between any two laterally adjacent pixel points among all the pixel points in the two
arbitrary adjacent columns does not reach the first initial gradient threshold, the image processing
device continues to detect whether gradient values between the next two adjacent columns of
pixel points can all meet the borderline detection condition. Likewise, during acquisition of the
borderline in the second direction, the image processing device needs to calculate a gradient
value between every two longitudinally adjacent pixel points in the binary image, compare the
acquired gradient value with a second initial gradient threshold, determine, when the gradient
value between every two longitudinally adjacent pixel points among all the pixel points in two
arbitrary adjacent rows reaches the second initial gradient threshold, that a line in the upper row
of the two arbitrary adjacent rows is one initial borderline in the second direction. When a
gradient value between any two longitudinally adjacent pixel points among all the pixel points in
the two arbitrary adjacent rows does not reach the second initial gradient threshold, the image
processing device continues to detect whether gradient values between the next two adjacent
rows of pixel points all meet the borderline detection condition. Wherein, the first initial gradient

threshold and the second initial gradient threshold are both values preset according to specific
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application scenarios, which may be equal to or unequal to each other.

For example, with reference to FIG. 8, detection of a borderline in the first direction when
the first direction is the positive direction of the horizontal axis is taken as an example: the i row
and the (i+1)™ row in the binary image are two adjacent rows, and each row includes three pixel
points, wherein, the i row includes pixel points Zi, Zip, and Zi, the (i+1)" row includes pixel
points Zg+1)1, Zg+pe, and Zg+1s, the first initial gradient threshold is T, Zii and Zg+1) are two
longitudinally adjacent pixel points, Zip and Z+1)2 are two longitudinally adjacent pixel points,
Ziz and Zi+1y3 are two longitudinally adjacent pixel points, the gradient value between the pixel
point Zi; and the pixel point Zg+1)1 is Ti, the gradient value between the pixel point Zi> and the
pixel point Zg+1y2 is T2, and the gradient value between the pixel point Zi3 and the pixel point
Zi+1y3 is T3. When Ty, T2, and T; are all greater than or equal to T, the i row is determined as a
borderline in the first direction. When at least one of Ti, T2, and T3 is smaller than T, it is
continuously detected whether a borderline meeting the borderline condition exists between the

(i+1)™ row and the (i+2)™ row.

Optionally, the image processing device, when detecting the borderline, may implement

borderline detection by using a continuous Hough transform algorithm.

In the embodiment of the present application, the image processing device, before
performing borderline detection on the to-be-detected region in the binary image, may further
perform Gauss smoothing on the binary image by using a second preset Gauss smoothing
parameter, and the second preset Gauss smoothing parameter may be preset according to a
specific application scenario. For example, the first preset Gauss smoothing parameter may be
5%5 or 3%3. By means of the technical solution, the Gauss smoothing is performed on the binary
image before the edge detection processing is performed on the image, thereby filtering out a
noise texture included in the binary image, avoiding the problem of a decrease in image
processing accuracy caused by noise interference, and effectively enhancing the image

processing accuracy.

Step b3. Straight line detection is separately performed on each initial borderline in the
arbitrary direction according to position information of each initial borderline in the arbitrary
direction when the number of initial borderlines acquired in the arbitrary direction is at least two,
to acquire borderlines in the arbitrary direction from the at least two initial borderlines in the

arbitrary direction.
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In the embodiment of the present application, the image processing device judges whether
the number of initial borderlines acquired in an arbitrary direction is greater than or equal to two,
and performs screening on the initial borderlines according to a position of each initial borderline
when the number of initial borderlines acquired in the arbitrary direction is greater than or equal

to two, to select borderlines in the arbitrary direction from all the initial borderlines.

Specifically, in the borderline detection process of the target image, when the detection
result is that at least two initial borderlines in the first direction and at least two initial borderlines
in the second direction are obtained, straight line detection is separately performed on each initial
borderline in the first direction according to position information of each initial borderline in the
first direction, to acquire two borderlines in the first direction from the at least two initial
borderlines in the first direction, and straight line detection is separately performed on each initial
borderline in the second direction according to position information of each initial borderline in
the second direction, to acquire two borderlines in the second direction from the at least two

initial borderlines in the second direction.

In the embodiment of the present application, the image processing device can detect in
different directions to obtain multiple initial borderlines. Because the multiple initial borderlines
may have an interference factor such as a background image, the multiple initial borderlines are
not all borderlines of the target image, and at this time, it is necessary to detect all the acquired

initial borderlines, to determine the borderlines of the target image.

Specifically, the image processing device executes the following operations for each initial
borderline: the image processing device acquires position information of the initial borderline,
the position information being a distance of the initial borderline in the low-pixel image from the
horizontal axis, and a distance from the vertical axis. The image processing device acquires a
pre-estimated region of the target image, and compares the position information of the initial
borderline with the pre-estimated region. When matching between the position information of the
initial borderline and the pre-estimated region is successful, the initial borderline is determined as
a borderline of the target image. When the matching between the position information of the
initial borderline and the pre-estimated region is unsuccessful, it is determined that the initial
borderline is not a borderline of the target image. Wherein, the successful matching between the
position information of the initial borderline and the pre-estimated region is that the distance of
the initial borderline from the horizontal axis is equal to a distance of an arbitrary borderline of

the pre-estimated region from the horizontal axis; or, the distance of the initial borderline from

21



the vertical axis is equal to a distance of an arbitrary borderline of the pre-estimated region from

the vertical axis.

Further, when there still exist multiple initial borderlines after the screening of the initial
borderlines, the image processing device acquires a length of a line segment in each initial
borderline between intersection points after the initial borderlines intersect with each other,
screens out, from the multiple initial borderlines according to a ratio between sides of the target
image, initial borderlines that are in different directions, meet the ratio between sides of the target
image and have intersection points, to serve as the borderlines of the target image. For example,
the target image is an ID card image, the ID card having a length-width ratio of 4:3, the length of
the first initial borderline in the first direction acquired by the image processing device is 8cm,
and the length of the second initial borderline in the second direction and intersecting with the
first initial borderline is 4cm. Because the length ratio of the first initial borderline to the second
initial borderline is unequal to 4:3, the first initial borderline and the second initial borderline are
not the borderlines of the target image. The length of the third initial borderline in the first
direction acquired by the image processing device is 8cm, and the length of the fourth initial
borderline in the second direction and intersecting with the first initial borderline is 6cm. Because
the length ratio of the first initial borderline to the second initial borderline is equal to 4:3, the

first initial borderline and the second initial borderline are the borderlines of the target image.

By means of the technical solution, multiple limitation conditions are adopted to acquire the
borderlines of the target image from the initial borderlines, to ensure the accuracy of the acquired

borderlines of the target image.

Step b4. The preset initial gradient threshold corresponding to the arbitrary direction is
successively decreased according to a preset first gradient difference when the number of initial
borderlines acquired in the arbitrary direction is less than two, and the to-be-detected region of
the binary image is detected in the arbitrary direction by using the decreased initial gradient
threshold, until the number of initial borderlines acquired in the arbitrary direction is no less than

two.

In the embodiment of the present application, the preset initial gradient threshold is
decreased when the number of initial borderlines acquired in the arbitrary direction is less than a
preset number, and edge region detection is performed again by using the decreased initial
gradient threshold. When the number of borderlines that can be acquired in the arbitrary direction

is still less than two, the process is repeated to decrease the preset initial gradient threshold again,
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until the number of initial borderlines acquired in the arbitrary direction is no less than two, and
screening is performed on the initial borderlines according to the position of each initial

borderline, to select borderlines in the arbitrary direction from all the initial borderlines.

Specifically, in the borderline detection process of the target image, when the detection
result is that at least two initial borderlines in first direction cannot be acquired, the first initial
gradient threshold is successively decreased according to a preset first gradient difference, until
the number of initial borderlines acquired in the first direction is at least two. If multiple initial
borderlines are acquired in the first direction, straight line detection is separately performed on
each initial borderline in the first direction according to the position information of each initial
borderline in the first direction, to acquire two borderlines in the first direction from the multiple
initial borderlines in the first direction. Likewise, when the detection result is that at least two
initial borderlines in the second direction cannot be acquired, and the second initial gradient
threshold is successively decreased according to a preset second gradient difference, until at least
two initial borderlines in the second direction are acquired. If multiple initial borderlines in the
second direction are acquired, straight line detection is separately performed on each initial
borderline in the second direction according to the position information of each initial borderline
in the second direction, to acquire two borderlines in the second direction from the multiple

initial borderlines in the second direction.

In the embodiment of the present application, if the first direction is the positive direction of
the horizontal axis, and the second direction is the positive direction of the vertical axis, when the
image processing device, after successively calculating a gradient between every two adjacent
rows of pixel points in the first direction, determines that there is no gradient value between any
two adjacent rows of pixel points that meets a preset first gradient threshold, the image
processing device decreases the first initial gradient threshold according to a preset first gradient
difference, and executes the foregoing process again. When being able to acquire two initial
borderlines in the first direction according to the decreased gradient threshold, the image
processing device terminates the process. When being unable to acquire two initial borderlines in
the first direction according to the decreased gradient threshold, the image processing device
decreases the first initial gradient threshold according to the preset first gradient difference again,
until two initial borderlines in the first direction can be acquired according to the decreased
gradient threshold. Likewise, when the image processing device, after successively calculating a
gradient between every two adjacent columns of pixel points in the second direction, determines

that there is no gradient value between any two adjacent columns of pixel points that meets a
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preset second gradient threshold, the image processing device decreases the second initial
gradient threshold according to a preset second gradient difference, and executes the foregoing
process again. When being able to acquire two initial borderlines in the second direction
according to the decreased gradient threshold, the image processing device terminates the process.
When being unable to acquire two initial borderlines in the second direction according to the
decreased gradient threshold, the image processing device decreases the second initial gradient
threshold again according to the preset second gradient difference, until two initial borderlines in

the second direction can be acquired according to the decreased gradient threshold.

Further, if the first direction is the positive direction of the vertical axis, and the second
direction is the positive direction of the horizontal axis, the manner of acquiring, by the image
processing device, the borderlines of the target image is the same as that in the case where the
first direction is the positive direction of the horizontal axis, and the second direction is the

positive direction of the vertical axis. Details are not described herein again.

Wherein, the first preset gradient difference is a preset value according to a specific

application scenario. For example, the value is 10.

In step 330, position information of intersection points of the borderlines included in the
low-pixel image is acquired. The acquired intersection points are separately mapped into the
original image according to the preset compression ratio. The points mapped from the
intersection points into the original image are successively connected, and a quadrangle
generated after the connection is determined as the target image included in the original image.
Wherein, an inverse process of the fast bilinear interpolation algorithm in step 310 may be

adopted to map each of the intersection points to the original image.

Further, after the target image included in the original image is acquired, the target image is
corrected by using a projective transformation algorithm. Specifically, due to the shooting angle,
the shape of the target image in the original image may have some differences with the shape of
the target object. For example, the target object is an ID card, the shape of which is a rectangle,
while the target image is a parallel quadrangle. Therefore, the image processing device corrects
the target image by using a projective transformation algorithm: an arbitrary intersection point
among all the intersection points is taken as a vertex, a distance between the vertex and an
arbitrary adjacent vertex is taken as an arbitrary side length of the target image, other vertexes of
the target image are determined according to a length-width ratio of the target image, and after all

the vertexes are connected successively, the graph formed is the corrected target image.
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By means of the technical solution, the original image may be a color image or a gray image,
the form of the original image is not limited, and high universality is achieved, Moreover, the
initial borderline of the target image is determined according to the gradient value between two
adjacent pixel points, and the acquired initial borderlines are screened according to the shape of
the target object and the position information of the acquired initial borderlines, to determine the
borderlines of the target image, thus avoiding the problem of interference from a background
image on the target image when the background image is quite similar to the target image, and
ensuring the accuracy of the acquired target image. In addition, when the image processing
device is a mobile terminal, by means of the foregoing technical solution, the process of
acquiring the target image and the correction process only require 600 ms, such that image

processing is fast.

In the embodiment of the present application, when the image processing device is a mobile
terminal, the technical solution is applicable to an Android system, an IOS system, and other

various operating systems.

Based on the technical solution above, with reference to FIG. 9, an embodiment of the
present application further provides an image acquisition apparatus, including an original image
acquisition unit 90, a low-pixel image acquisition unit 91, a borderline determination unit 92, and

a target image acquisition unit 93, wherein:

the original image acquisition unit 90 is configured to acquire an original image, wherein

the original image includes a target image;

the low-pixel image acquisition unit 91 is configured to perform image compression
processing on the original image according to a preset compression ratio, to acquire a low-pixel

image after image compression processing;

the borderline determination unit 92 is configured to determine borderlines of the target

image in the low-pixel image;

the target image acquisition unit 93 is configured to map the determined borderlines
included in the low-pixel image into the original image, to acquire the target image included in

the original image.

Wherein, the low-pixel image acquisition unit 91 is specifically configured to: determine a

position of each pixel point after compression according to the preset compression ratio; perform
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image compression processing on the original image by using a fast bilinear interpolation
algorithm, to acquire a pixel value of each pixel point after compression, and generate the

low-pixel image according to the pixel value and the position each pixel point after compression.

Optionally, the performing, by the low-pixel image acquisition unit 91, image compression
processing on the original image by using the fast bilinear interpolation algorithm, to acquire the
pixel value of each pixel point after compression specifically includes: determining, among all
original pixel points included in the original image, four original pixel points corresponding to
each pixel point after compression according to the preset compression ratio; determining, among
the four original pixel points corresponding to each pixel point after compression, two pairs of
original pixel points in a first direction and two pairs of original pixel points in a second direction,
wherein the first direction is a horizontal direction and the second direction is a vertical direction,
or, the first direction is a vertical direction and the second direction is a horizontal direction;
acquiring first interpolations respectively corresponding to the two pairs of original pixel points
of each pixel point after compression in the first direction, and taking the acquired two first
interpolations as initial interpolations; or, acquiring second interpolations respectively
corresponding to the two pairs of original pixel points of each pixel point after compression in
the second direction, and taking the acquired two second interpolations as initial interpolations;
and calculating an interpolation corresponding to each pixel point after compression according to
the initial interpolations corresponding to each pixel point after compression, and determining the
pixel value of each pixel point after compression according to the calculated interpolation

corresponding to each pixel point after compression.

Optionally, the borderline determination unit 92 is configured to: determine a to-be-detected
region from the low-pixel image; and perform borderline detection processing on the
to-be-detected region according to a gradient value between every two adjacent pixel points in

the to-be-detected region, to determine the borderlines of the target image.

Optionally, the determining, by the borderline determination unit 92, a to-be-detected region
from the low-pixel image specifically includes: binarizing the low-pixel image, to convert the
low-pixel image into a binary image, wherein the binary image includes only two colors;
performing edge detection processing on the binary image to acquire at least one edge line
included in the binary image; separately dilating each edge line; connecting each dilated edge
line, to acquire connected regions; screening the connected regions according to position

information of each connected region respectively, to acquire a specific region, wherein the

26



specific region is a region including a specific graphic portion in the target image; and
determining a region other than the specific region in the low-pixel image as the to-be-detected

region.

Further, a Gauss smoothing unit 94 is further included, which is configured to: perform
Gauss smoothing on the binary image by using a preset Gauss smoothing parameter before the

edge detection processing is performed on the binary image.

Optionally, the performing, by the borderline determination unit 92, borderline detection on
the to-be-detected region according to a gradient value between every two adjacent pixel points
in the to-be-detected region, to determine the borderlines of the target image specifically includes:
binarizing the low-pixel image, to convert the low-pixel image into a binary image, wherein the
binary image includes only two colors; and executing the following operations in an arbitrary
direction: separately comparing a gradient value between every two adjacent pixel points in the
to-be-detected region of the binary image in the arbitrary direction with a preset initial gradient
threshold corresponding to the arbitrary direction, and acquiring an initial borderline in the
arbitrary direction according to the comparison result; and determining the borderlines of the
target image respectively according to the number of initial borderlines acquired in each

direction.

Optionally, the determining, by the borderline determination unit 92, the borderlines of the
target image respectively according to the number of initial borderlines acquired in each direction
specifically includes: executing the following operations for the detection result in an arbitrary
direction: separately performing straight line detection on each initial borderline in the arbitrary
direction according to position information of each initial borderline in the arbitrary direction
when the number of initial borderlines acquired in the arbitrary direction is at least two, to
acquire borderlines in the arbitrary direction from at least two initial borderlines in the arbitrary
direction; successively decreasing the preset initial gradient threshold corresponding to the
arbitrary direction according to a preset first gradient difference when the number of initial
borderlines acquired in the arbitrary direction is less than two, and detecting the to-be-detected
region of the binary image in the arbitrary direction by using the decreased initial gradient

threshold, until the number of initial borderlines acquired in the arbitrary direction is at least two.

Optionally, the target image acquisition unit 93 is specifically configured to: acquire an
intersection point of every two adjacent borderlines included in the low-pixel image; separately

map the acquired intersection points into the original image according to the preset compression
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ratio; and successively connect the points mapped into the original image, and determine a

quadrangle generated after the connection as the target image included in the original image.

Optionally, the apparatus further includes a correction unit 95 configured to: correct the
target image by using a projective transformation algorithm after the target image included in the

original image is acquired.

The image acquisition apparatus may be one part located in the image processing device; or,

the image acquisition apparatus is the image processing device.

In conclusion, in the embodiment of the present application, an original image is acquired;
image compression processing is performed on the original image according to a preset
compression ratio, to acquire a low-pixel image after image compression processing; a
to-be-detected region is acquired from the low-pixel image, wherein the to-be-detected region is
a region not including a specific graphic portion; borderline detection is performed on the
to-be-detected region according to a gradient value between every two adjacent pixel points in
the to-be-detected region, to determine borderlines of the target image included in the low-pixel
image; and the borderlines included in the low-pixel image are mapped into the original image, to
acquire the target image included in the original image. By means of the technical solution of the
present application, the processes of converting the original image into the low-pixel image and
acquiring the borderlines of the target image are both based on the low-pixel image, and because
the low-pixel image includes fewer pixel points, the duration of processing the low-pixel image
is shortened, and the efficiency of acquiring the target image is enhanced. Moreover, because the
specific region is an interference factor, the portion that does not include the specific region in
the low-pixel image is taken as the to-be-detected region, i.e., the interference factor in the
low-pixel image is filtered out, and only the to-be-detected region is detected, such that the image
processing accuracy can be ensured while the image processing duration is shortened. In addition,
the borderlines of the target image are determined according to changes in the gradient value
between every two adjacent pixel points in to-be-detected region, and the obtained borderlines
are mapped into the original image, such that the target image in the original image is determined.
Thereby, the problem of differences existing between the acquired target image in the low-pixel
image and the target image in the original image is avoided, and the accuracy of acquiring the

target image is ensured.

Persons skilled in the art should understand that, the embodiments of the present application

may be provided as a method, a system, or a computer program product. Therefore, the
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embodiments of the present application may be implemented in the form of a complete hardware
embodiment, a complete software embodiment, or an embodiment combing software and
hardware. Moreover, the present application may employ the form of a computer program
product implemented on one or four computer usable storage media (including, but not limited to,
a magnetic disk memory, a CD-ROM, an optical memory, and the like) including computer

usable program code.

The present application is described with reference to flowcharts and/or block diagrams of
the method, device (system), and computer program product according to the embodiments of the
present application. It should be understood that computer program instructions may be used to
implement each process and/or block in the flowcharts and/or block diagrams and a combination
of a process and/or a block in the flowcharts and/or the block diagrams. These computer program
instructions may be provided for a general-purpose computer, a special-purpose computer, an
embedded processor, or a processor of any other programmable processing device to generate a
machine, so that the instructions executed by a computer or a processor of any other
programmable processing device generate an apparatus for implementing a specified function in

one or four processes in the flowcharts and/or in one or four blocks in the block diagrams.

These computer program instructions may also be stored in a computer readable memory
that can instruct the computer or any other programmable processing device to work in a
particular manner, such that the instructions stored in the computer readable memory generate an
artifact that includes an instruction apparatus. The instruction apparatus implements a specified
function in one or four processes in the flowcharts and/or in one or four blocks in the block

diagrams.

These computer program instructions may also be loaded onto a computer or another
programmable data processing terminal device, such that a series of operations and steps are
performed on the computer or another programmable terminal device, thereby generating
computer-implemented processing. Therefore, the instructions executed on the computer or
another programmable device provide steps for implementing a specified function in one or four

processes in the flowcharts and/or in one or four blocks in the block diagrams.

Although preferred embodiments of the embodiments of the present application have been
described, those skilled in the art may make other changes and modifications to these
embodiments once knowing the basic inventive concept. Therefore, the appended claims are

intended to be interpreted as including the preferred embodiments and all changes and
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modifications falling into the scope of the embodiments of the present application.

Apparently, those skilled in the art can make various amendments and modifications on the
embodiments of the present application without departing from the spirit and scope of the
embodiments of the present application. In this way, if these amendments and modifications of
the embodiments of the present application fall within the scope of the claims of the present
application and the equivalent technology thereof, and the present application also means to

contain the amendments and modifications therein.
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Claims

1. A computer-implemented method comprising:

acquiring an original image, wherein the original image comprises a target image;

performing image compression processing comprising bilinear interpolation on the
original image according to a preset compression ratio, acquiring a pixel value and position of
each pixel point of the original image after the image compression processing, and creating a
low-pixel image after the image compression processing based on the pixel value and position of
each pixel point;

determining a to-be-detected region from the low-pixel image;

performing borderline detection processing on the to-be-detected region according to a
gradient value between every two adjacent pixel points in the to-be-detected region to determine
the borderlines of the target image; and

mapping the determined borderlines of the low-pixel image into the original image, and
creating a revision of the target image from the original image, wherein mapping the determined
borderlines of the low-pixel image into the original image comprises:

acquiring an intersection point of every two adjacent borderlines in the low-pixel image;

separately mapping the acquired intersection points into the original image according to
the preset compression ratio, to generate corresponding mapping points in the original image;
and

successively connecting the mapping points mapped into the original image, and
determining a quadrangle generated after the connection as the target image in the original

image.

2. The computer-implemented method of claim 1, wherein determining the to-be-detected
region from the low-pixel image comprises:

binarizing the low-pixel image to convert the low-pixel image into a binary image,
wherein the binary image comprises only two colors;

performing edge detection processing on the binary image to acquire at least one edge
line in the binary image;

separately dilating each edge line;
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connecting each dilated edge line to acquire connected regions;

screening the connected regions according to position information of each connected
region respectively to acquire a specific region, wherein the specific region is a region
comprising a specific graphic portion in the target image; and

determining a region other than the specific region in the low-pixel image as the to-be-

detected region.

3. The computer-implemented method of claim 2, before the performing edge detection
processing on the binary image, further comprising performing Gauss smoothing on the binary

image by using a preset Gauss smoothing parameter.

4. The computer-implemented method of claim 1, wherein performing borderline detection
processing on the to-be-detected region according to a gradient value between every two
adjacent pixel points in the to-be-detected region, to determine the borderlines of the target
image comprises:
binarizing the low-pixel image to convert the low-pixel image into a binary image,
wherein the binary image comprises only two colors;
executing the following operations in an arbitrary direction:
separately comparing a gradient value between every two adjacent pixel points in
the to-be-detected region of the binary image in the arbitrary direction with a preset initial
gradient threshold corresponding to the arbitrary direction, and
acquiring an initial borderline in the arbitrary direction according to a comparison
result; and
determining the borderlines of the target image respectively according to a number of

initial borderlines acquired in each direction.

5. The computer-implemented method of claim 4, wherein determining the borderlines of
the target image respectively according to the number of initial borderlines acquired in each
direction comprises:
executing the following operations for a detection result in an arbitrary direction:
separately performing straight line detection on each initial borderline in the
arbitrary direction according to position information of each initial borderline in the
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arbitrary direction when the number of initial borderlines acquired in the arbitrary
direction is at least two, and acquiring borderlines in the arbitrary direction from at least
two of the initial borderlines in the arbitrary direction; or

successively decreasing the preset initial gradient threshold corresponding to the
arbitrary direction according to a preset first gradient difference when the number of
initial borderlines acquired in the arbitrary direction is less than two, and detecting the to-
be-detected region of the binary image in the arbitrary direction by using the decreased
initial gradient threshold until the number of initial borderlines acquired in the arbitrary

direction is at least two.

6. The computer-implemented method of claim 1, further comprising, after acquiring the
target image in the original image, correcting the target image by using a projective

transformation algorithm.

7. A non-transitory, computer-readable medium storing one or more instructions executable
by a computer system to perform operations comprising:

acquiring an original image, wherein the original image comprises a target image;

performing image compression processing comprising bilinear interpolation on the
original image according to a preset compression ratio, acquiring a pixel value and position of
each pixel point of the original image after the image compression processing, and creating a
low-pixel image after the image compression processing based on the pixel value and position of
each pixel point;

determining a to-be-detected region from the low-pixel image;

performing borderline detection processing on the to-be-detected region according to a
gradient value between every two adjacent pixel points in the to-be-detected region to determine
the borderlines of the target image; and

mapping the determined borderlines of the low-pixel image into the original image, and
creating a revision of the target image from the original image, wherein mapping the determined
borderlines of the low-pixel image into the original image comprises:

acquiring an intersection point of every two adjacent borderlines in the low-pixel image;

33



separately mapping the acquired intersection points into the original image according to
the preset compression ratio, to generate corresponding mapping points in the original image;
and

successively connecting the mapping points mapped into the original image, and
determining a quadrangle generated after the connection as the target image in the original

image.

8. The non-transitory, computer-readable medium of claim 7, wherein determining the to-
be-detected region from the low-pixel image comprises:

binarizing the low-pixel image to convert the low-pixel image into a binary image,
wherein the binary image comprises only two colors;

performing edge detection processing on the binary image to acquire at least one edge
line in the binary image;

separately dilating each edge line;

connecting each dilated edge line to acquire connected regions;

screening the connected regions according to position information of each connected
region respectively to acquire a specific region, wherein the specific region is a region
comprising a specific graphic portion in the target image; and

determining a region other than the specific region in the low-pixel image as the to-be-

detected region.

9. The non-transitory, computer-readable medium of claim 8, before the performing edge
detection processing on the binary image, further comprising performing Gauss smoothing on

the binary image by using a preset Gauss smoothing parameter.

10.  The non-transitory, computer-readable medium of claim 7, wherein performing
borderline detection processing on the to-be-detected region according to a gradient value
between every two adjacent pixel points in the to-be-detected region, to determine the
borderlines of the target image comprises:

binarizing the low-pixel image to convert the low-pixel image into a binary image,
wherein the binary image comprises only two colors;

executing the following operations in an arbitrary direction:
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separately comparing a gradient value between every two adjacent pixel points in
the to-be-detected region of the binary image in the arbitrary direction with a preset initial
gradient threshold corresponding to the arbitrary direction, and acquiring an initial
borderline in the arbitrary direction according to the comparison result; and
determining the borderlines of the target image respectively according to the number of

initial borderlines acquired in each direction.

11. The non-transitory, computer-readable medium of claim 10, wherein determining the
borderlines of the target image respectively according to the number of initial borderlines
acquired in each direction comprises:
executing the following operations for a detection result in an arbitrary direction:
separately performing straight line detection on each initial borderline in the
arbitrary direction according to position information of each initial borderline in the
arbitrary direction when the number of initial borderlines acquired in the arbitrary
direction is at least two, and acquiring borderlines in the arbitrary direction from the at
least two initial borderlines in the arbitrary direction; or
successively decreasing the preset initial gradient threshold corresponding to the
arbitrary direction according to a preset first gradient difference when the number of
initial borderlines acquired in the arbitrary direction is less than two, and detecting the to-
be-detected region of the binary image in the arbitrary direction by using the decreased
initial gradient threshold until the number of initial borderlines acquired in the arbitrary

direction is at least two.
12. The non-transitory, computer-readable medium of claim 7, further comprising, after
acquiring the target image in the original image, correcting the target image by using a projective

transformation algorithm.

13. A computer-implemented system, comprising:

one or more computers; and
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one or more computer memory devices interoperably coupled with the one or more
computers and having tangible, non-transitory, machine-readable media storing one or more
instructions that, when executed by the one or more computers, perform one or more operations
comprising:
acquiring an original image, wherein the original image comprises a target image;
performing image compression processing comprising bilinear interpolation on
the original image according to a preset compression ratio, acquiring a pixel value and
position of each pixel point of the original image after the image compression processing,
and creating a low-pixel image after the image compression processing based on the pixel
value and position of each pixel point;
determining a to-be-detected region from the low-pixel image;
performing borderline detection processing on the to-be-detected region according
to a gradient value between every two adjacent pixel points in the to-be-detected region
to determine the borderlines of the target image; and
mapping the determined borderlines of the low-pixel image into the original image, and
creating a revision of the target image from the original image, wherein mapping the determined
borderlines of the low-pixel image into the original image comprises:
acquiring an intersection point of every two adjacent borderlines in the low-pixel image;
separately mapping the acquired intersection points into the original image according to
the preset compression ratio, to generate corresponding mapping points in the original
image; and
successively connecting the mapping points mapped into the original image, and
determining a quadrangle generated after the connection as the target image in the

original image.

14.  The computer-implemented system of claim 13, wherein determining the to-be-detected
region from the low-pixel image comprises:

binarizing the low-pixel image to convert the low-pixel image into a binary image,
wherein the binary image comprises only two colors;

performing edge detection processing on the binary image to acquire at least one edge
line in the binary image;

separately dilating each edge line;
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connecting each dilated edge line to acquire connected regions;

screening the connected regions according to position information of each connected
region respectively to acquire a specific region, wherein the specific region is a region
comprising a specific graphic portion in the target image; and

determining a region other than the specific region in the low-pixel image as the to-be-

detected region.

15. The computer-implemented system of claim 14, before the performing edge detection
processing on the binary image, further comprising performing Gauss smoothing on the binary

image by using a preset Gauss smoothing parameter.

16. The computer-implemented system of claim 13, wherein performing borderline detection
processing on the to-be-detected region according to a gradient value between every two
adjacent pixel points in the to-be-detected region, to determine the borderlines of the target
image comprises:

binarizing the low-pixel image to convert the low-pixel image into a binary image,
wherein the binary image comprises only two colors;

executing the following operations in an arbitrary direction:

separately comparing a gradient value between every two adjacent pixel points in

the to-be-detected region of the binary image in the arbitrary direction with a preset initial

gradient threshold corresponding to the arbitrary direction, and acquiring an initial

borderline in the arbitrary direction according to the comparison result; and

determining the borderlines of the target image respectively according to the number of

initial borderlines acquired in each direction.

17.  The computer-implemented system of claim 16, wherein determining the borderlines of
the target image respectively according to the number of initial borderlines acquired in each
direction comprises:
executing the following operations for a detection result in an arbitrary direction:
separately performing straight line detection on each initial borderline in the
arbitrary direction according to position information of each initial borderline in the
arbitrary direction when the number of initial borderlines acquired in the arbitrary
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direction is at least two, and acquiring borderlines in the arbitrary direction from the at
least two initial borderlines in the arbitrary direction; or

successively decreasing the preset initial gradient threshold corresponding to the
arbitrary direction according to a preset first gradient difference when the number of
initial borderlines acquired in the arbitrary direction is less than two, and detecting the to-
be-detected region of the binary image in the arbitrary direction by using the decreased
initial gradient threshold until the number of initial borderlines acquired in the arbitrary

direction is at least two.
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