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(54) IMAGE TRANSMISSION METHOD, APPARATUS AND STORAGE MEDIUM

(57) This application provides an image sending
method and apparatus and a storage medium, and re-
lates to the field of virtual desktops. The method includes:
dividing a desktop image according to an image segmen-
tation solution included in an image segmentation solu-
tion set, to obtain a target image block set, where the
target image block set includes a plurality of image
blocks; in addition, the target image block set meets a
target condition, and the target condition includes: a per-

centage of hit image blocks in the target image block set
is greater than or equal to a target threshold, or a per-
centage of hit image blocks in the target image block set
is greater than a percentage of hit image blocks in another
image block set; and sending data information of each
image block and location information of each image block
in the target image block set to a user end. According to
this application, bandwidth between a serving end and
the user end can be reduced.
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Description

TECHNICAL FIELD

[0001] This application relates to the field of virtual
desktops, and in particular, to an image sending method
and apparatus and a storage medium.

BACKGROUND

[0002] A virtual desktop infrastructure (English: Virtual
Desktop Infrastructure, VDI for short) may implement re-
mote access to a desktop. A typical architecture of the
virtual desktop infrastructure may include a serving end
and a user end. A virtual machine may be deployed on
the serving end. The user end may access the virtual
machine deployed on the serving end, and send an op-
eration instruction to the virtual machine to use an appli-
cation program in the virtual machine. The application
program in the virtual machine may generate a desktop
image based on the operation instruction sent by the user
end, and send the desktop image to the user end by using
a display protocol program in the virtual machine, to im-
plement remote access to the desktop.
[0003] To save communication resources, when send-
ing the desktop image to the user end, the virtual machine
usually needs to use an image caching technology. In
the image caching technology, the virtual machine may
segment a to-be-sent desktop image to obtain a plurality
of image blocks. Then, for each image block, the virtual
machine may perform calculation based on pixel values
of all pixels in the image block and a preset algorithm (for
example, a hash algorithm) to obtain a flag value corre-
sponding to the image block. The virtual machine may
query whether the flag value corresponding to each im-
age block is stored in a cache of the serving end. When
a flag value corresponding to an image block is stored in
the cache of the serving end, it indicates that the virtual
machine has sent the image block to the user end, and
the user end stores pixel values of the image block. In
this case, the virtual machine may send the flag value
corresponding to the image block to the user end, so that
the user end obtains the pixel values of the image block
based on the flag value. When a flag value corresponding
to an image block is not stored in the cache of the serving
end, the virtual machine needs to send pixel values of
the image block to the user end. During actual implemen-
tation, the virtual machine may encode the pixel values
of the image block, and send the encoded pixel values
to the user end. It can be learned that a higher percentage
of hit image blocks in the plurality of image blocks ob-
tained by segmenting the to-be-sent desktop image in-
dicates fewer communication resources required by the
virtual machine for sending the desktop image to the user
end. A hit image block is an image block whose corre-
sponding flag value is stored in the cache of the serving
end.
[0004] In a related technology, the virtual machine may

segment the to-be-sent desktop image according to a
fixed segmentation solution. For example, the virtual ma-
chine may segment the to-be-sent desktop image into a
plurality of 64364 image blocks by using a vertex in an
upper left corner as a segmentation starting point.
[0005] When segmentation is performed in a fixed
manner, a percentage of hit image blocks in the plurality
of image blocks obtained by segmenting the to-be-sent
desktop image is prone to be relatively small. For exam-
ple, when the to-be-sent desktop image translates com-
pared with a sent desktop image, the plurality of image
blocks obtained by segmenting the to-be-sent desktop
image according to the fixed segmentation solution are
all likely to be different from a plurality of image blocks
of the sent desktop image. In this case, a percentage of
hit image blocks in the plurality of image blocks obtained
by segmenting the to-be-sent desktop image is relatively
small. Therefore, a waste of communication resources
is caused.

SUMMARY

[0006] This application provides an image sending
method and apparatus and a storage medium, to avoid
a waste of communication resources between a serving
end and a user end. Technical solutions provided in em-
bodiments of this application are as follows:
[0007] According to a first aspect, an image sending
method is provided, where the method includes:
dividing a desktop image according to an image segmen-
tation solution included in an image segmentation solu-
tion set, to obtain a target image block set, where the
target image block set includes a plurality of image
blocks, and each of the plurality of image blocks is a hit
image block or a missed image block; in addition, the
target image block set meets a target condition, and the
target condition includes: a percentage of hit image
blocks in the target image block set is greater than or
equal to a target threshold, or a percentage of hit image
blocks in the target image block set is greater than a
percentage of hit image blocks in another image block
set; and the another image block set is obtained by di-
viding the desktop image according to another image
segmentation solution included in the image segmenta-
tion solution set; and sending data information of each
image block and location information of each image block
in the target image block set to a user end, where data
information of the hit image block includes a flag value
of the hit image block, data information of the missed
image block includes image data of the missed image
block, and a location of each image block in the desktop
image is recorded in the location information of the image
block.
[0008] A serving end divides the desktop image ac-
cording to the image segmentation solution included in
the image segmentation solution set, to obtain the target
image block set meeting the target condition. Then the
serving end sends the data information of each image
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block and the location information of each image block
in the target image block set to the user end. The target
condition includes: the percentage of the hit image blocks
in the target image block set is greater than or equal to
the target threshold, or the percentage of the hit image
blocks in the target image block set is greater than the
percentage of the hit image blocks in the another image
block set. Therefore, it can be ensured that the percent-
age of the hit image blocks in the target image block set
obtained by dividing the desktop image by the serving
end is relatively high. The data information of the hit im-
age block is the flag value of the hit image block, the data
information of the missed image block is the image data
of the missed image block, the image data may be pixel
values of the missed image block, and a data volume of
the flag value is usually less than a data volume of the
image data. Therefore, compared with the missed image
block, smaller bandwidth is required by the serving end
for sending the data information of the hit image block to
the user end. Accordingly, the relatively high percentage
of the hit image blocks in the target image block set ob-
tained by dividing the desktop image by the serving end
may help reduce the bandwidth between the serving end
and the user end.
[0009] Optionally, the dividing a desktop image ac-
cording to an image segmentation solution included in
an image segmentation solution set, to obtain a target
image block set includes: separately dividing the desktop
image by sequentially using a plurality of image segmen-
tation solutions in the image segmentation solution set,
until a percentage of a quantity of hit image blocks in an
image block set obtained through division in a quantity
of all image blocks in the image block set obtained
through division is greater than or equal to the target
threshold; and then using, as the target image block set,
the image block set obtained through division.
[0010] Optionally, the dividing a desktop image ac-
cording to an image segmentation solution included in
an image segmentation solution set, to obtain a target
image block set includes: separately dividing the desktop
image according to each image segmentation solution in
the image segmentation solution set, to obtain an image
block set corresponding to each image segmentation so-
lution; for each image block set, calculating a percentage
of a quantity of hit image blocks in the image block set
in a quantity of all image blocks in the image block set;
and selecting, as the target image block set, an image
block set with a highest percentage from a plurality of
image block sets corresponding to all image segmenta-
tion solutions in the image segmentation solution set.
[0011] The serving end may determine, from at least
one image block set obtained by dividing the desktop
image, a target image block set in which a percentage
of hit image blocks is greater than or equal to the target
threshold, or determine a target image block set in which
a percentage of hit image blocks is highest. Therefore,
it can be ensured that the percentage of the hit image
blocks in the target image block set that is finally deter-

mined by the serving end is relatively high. In this way,
bandwidth between the serving end and the user end
can be reduced in a subsequent step of sending the desk-
top image to the user end based on the target image
block set.
[0012] Optionally, the plurality of image segmentation
solutions in the image segmentation solution set de-
scribed above include different area division manners;
and in this case, the dividing the desktop image according
to each image segmentation solution in the image seg-
mentation solution set includes: dividing the desktop im-
age into a plurality of image areas along a first direction
in an area division manner of the image segmentation
solution; and then dividing each of the plurality of image
areas into at least one image block.
[0013] Optionally, the dividing the desktop image into
a plurality of image areas along a first direction in an area
division manner of an image segmentation solution in the
image segmentation solution set may include: determin-
ing an instruction origin of the desktop image, where the
instruction origin of the desktop image is a vertex of a
bounding rectangle of the desktop image, and the first
direction is parallel to a side of the bounding rectangle;
and then segmenting, by using the instruction origin of
the desktop image as a segmentation starting point, the
desktop image into the plurality of image areas that are
sequentially arranged along the first direction, where a
length k1, in the first direction, of each of the plurality of
image areas except a last image area is equal to a first
preset segmentation length, and a length k2 of the last
image area in the first direction meets: k2 = N - y1 3 k1
and y1 = ÓN/k1Ò - 1, where N is a total length of the desktop
image in the first direction, and Ó Ò indicates rounding up.
[0014] The serving end may segment the desktop im-
age based on a preset step (namely, the first preset seg-
mentation length L) by using the instruction origin of the
desktop image as the segmentation starting point. There-
fore, when an instruction origin of a to-be-sent desktop
image does not change compared with an instruction or-
igin of a sent desktop image, there is a relatively high
probability that a plurality of image areas obtained by
segmenting the to-be-sent desktop image according to
an instruction origin segmentation solution coincide with
a plurality of image areas obtained by segmenting the
sent desktop image according to the instruction origin
segmentation solution, and in a subsequent step, there
is accordingly a relatively high percentage of hit image
blocks in an image block set obtained by segmenting the
plurality of image areas of the to-be-sent desktop image.
In this way, bandwidth between the serving end and the
user end can be reduced.
[0015] Optionally, the dividing the desktop image into
a plurality of image areas along a first direction in an area
division manner of an image segmentation solution in the
image segmentation solution set includes: segmenting,
by using an instruction origin of the desktop image as a
segmentation starting point, the desktop image into the
plurality of image areas that are sequentially arranged
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along the first direction, where a length k3, in the first
direction, of each of the plurality of image areas except
a first image area and a last image area is equal to a first
preset segmentation length L, a first boundary of the first
image area passes the instruction origin of the desktop
image, a coordinate value of a second boundary of the
first image area in the first direction in a screen coordinate
system falls within a coordinate range of the desktop im-
age in the first direction in the screen coordinate system,
and is an integer multiple of the first preset segmentation
length, both the first boundary and the second boundary
are perpendicular to the first direction, a distance be-
tween the first boundary and the second boundary is less
than or equal to the first preset segmentation length, and
a length k4 of the first image area in the first direction
and a length k5 of the last image area in the first direction
meet: 

where
y2 = [(N - k4)/k3] - 1, N is a total length of the desktop
image in the first direction, [] indicates rounding up, and
k4 is equal to the distance between the first boundary
and the second boundary.
[0016] During actual application, when the desktop im-
age relatively significantly changes (for example, the
desktop image significantly changes when the user end
initially establishes a connection to a virtual machine de-
ployed on the serving end), the serving end usually sends
an entire image to the user end. A size of the entire image
is the same as a size of a user end screen. In other words,
an instruction origin of the entire image coincides with an
upper left corner of the user end screen. When sending
the entire image, the serving end may segment the entire
image based on a fixed step (the first preset length L) by
using the instruction origin (the upper left corner of the
user end screen) as a segmentation starting point, to
obtain a plurality of image areas. Therefore, coordinate
values, in the first direction in the screen coordinate sys-
tem of the user end, of two boundaries that are parallel
to a second direction and that are in each of the plurality
of image areas obtained by segmenting the entire image
are both an integer multiple of the first preset segmenta-
tion length L.
[0017] In this embodiment of this application, the co-
ordinate value, in the first direction in the screen coordi-
nate system of the user end, of the second boundary of
the first image area obtained by segmenting the desktop
image by the serving end is an integer multiple of the first
preset segmentation length L. After obtaining the first im-
age area through segmentation, the serving end may
segment another area of the desktop image based on a
fixed step to obtain other image areas different from the
first image area and the last image area. Because the
fixed step is the first preset segmentation length, coordi-

nate values, in the first direction in the screen coordinate
system of the user end, of two boundaries that are parallel
to the second direction and that are in each of the other
image areas are both an integer multiple of the first preset
segmentation length L.
[0018] In this way, the other image areas that are dif-
ferent from the first image area and the last image area
and that are obtained by segmenting the desktop image
coincide with the image areas obtained by segmenting
the entire desktop image. In a subsequent step, there is
accordingly a relatively high percentage of hit image
blocks in an image block set obtained by segmenting the
other image areas. In this way, bandwidth between the
serving end and the user end can be reduced.
[0019] Optionally, the dividing the desktop image into
a plurality of image areas along a first direction in an area
division manner of an image segmentation solution in the
image segmentation solution set includes: determining
a target image block in a preset area of the desktop im-
age, where the target image block is a hit image block,
a length of the target image block in the first direction is
equal to a first preset segmentation length L, a length of
the target image block in a second direction is equal to
a second preset segmentation length L’, the first direction
is perpendicular to the second direction, and an instruc-
tion origin of the preset area is the same as an instruction
origin of the desktop image; and then segmenting, by
using the instruction origin of the desktop image as a
segmentation starting point, the desktop image into the
plurality of image areas that are sequentially arranged
along the first direction, where a length k6, in the first
direction, of each of the plurality of image areas except
a first image area and a last image area is equal to the
first preset segmentation length L, and a length k7 of the
first image area in the first direction and a length k8 of
the last image area in the first direction meet: 

where
y3 = [(N - k7)/k6] - 1, N is a total length of the desktop
image in the first direction, [] indicates rounding up, and
k7 is equal to a distance, in the first direction, between
an instruction origin of the target image block and the
instruction origin of the desktop image.
[0020] Optionally, the distance L1, in the first direction,
between the instruction origin of the target image block
and the instruction origin of the desktop image meets 0
< L1 < L, and a distance L2, in the second direction,
between the instruction origin of the target image block
and the instruction origin of the desktop image meets 0
≤ L2 < L’.
[0021] When an instruction origin of a to-be-sent desk-
top image changes compared with an instruction origin
of a sent desktop image, in this embodiment of this ap-
plication, a possible location of the instruction origin of
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the sent desktop image in the first direction may be
searched for. Then the serving end may segment the
desktop image based on the fixed step (namely, the first
preset segmentation length) by using the possible loca-
tion as a segmentation starting point. In this way, there
is a relatively high possibility that a plurality of image ar-
eas obtained by segmenting the to-be-sent desktop im-
age coincide with a plurality of image areas obtained by
segmenting the sent desktop image, and in a subsequent
step, there is accordingly a relatively high percentage of
hit image blocks in an image block set obtained by seg-
menting the plurality of image areas of the to-be-sent
desktop image. In this way, bandwidth between the serv-
ing end and the user end can be reduced.
[0022] It can be learned based on the foregoing de-
scriptions that, because the target image block is the hit
image block, and a distance between the instruction or-
igin of the target image block and the instruction origin
of the to-be-sent desktop image is relatively small, the
target image block is likely to be a first image block in a
first image area obtained by segmenting the sent desktop
image. In other words, the instruction origin of the target
image block is likely to coincide with the instruction origin
of the sent desktop image. Therefore, searching for the
instruction origin of the target image block by the serving
end is essentially searching for the possible location of
the instruction origin of the sent desktop image in the first
direction.
[0023] Optionally, the dividing each of the plurality of
image areas into at least one image block includes: sep-
arately dividing the image area sequentially according to
block segmentation solutions included in a block seg-
mentation solution set, to obtain a target image block
subset, where the target image block subset includes a
plurality of image blocks; the target image block subset
meets a target sub-condition; the target sub-condition
includes: a percentage of hit image blocks in the target
image block subset is greater than or equal to a target
sub-threshold, or a percentage of hit image blocks in the
target image block subset is greater than a percentage
of hit image blocks in another image block subset; and
the another image block subset is obtained by dividing
the image area according to another block segmentation
solution included in the block segmentation solution set.
[0024] Optionally, the dividing the image area accord-
ing to a block segmentation solution set, selecting, from
the block segmentation solution set, the block segmen-
tation solution meeting the target sub-condition, and de-
termining the target image block subset obtained by di-
viding the image area according to the target block seg-
mentation solution includes: dividing the image area by
sequentially using a plurality of block segmentation so-
lutions in the block segmentation solution set, until a per-
centage of a quantity of hit image blocks in an image
block subset obtained through division in a quantity of all
image blocks in the image block subset obtained through
division is greater than or equal to the target sub-thresh-
old; and using, as the target image block subset, the im-

age block subset obtained through division, and using,
as the target block segmentation solution, a block seg-
mentation solution corresponding to the image block sub-
set obtained through division.
[0025] Optionally, the dividing the image area accord-
ing to the block segmentation solution set, selecting, from
the block segmentation solution set, the block segmen-
tation solution meeting the target sub-condition, and de-
termining the target image block subset obtained by di-
viding the image area according to the target block seg-
mentation solution includes: dividing the image area by
traversing a plurality of block segmentation solutions in
the block segmentation solution set, to obtain a plurality
of image block subsets corresponding to the plurality of
block segmentation solutions; for each of the plurality of
image block subsets, correspondingly determining a per-
centage of a quantity of hit image blocks in the image
block subset in a quantity of all image blocks in the image
block subset; determining a highest percentage in per-
centages corresponding to the plurality of image block
subsets; and selecting, as the target image block subset,
an image block subset with the highest percentage from
the plurality of image block subsets, and determining, as
the target sub-image segmentation solution, a sub-image
segmentation solution corresponding to the image block
subset with the highest percentage.
[0026] Optionally, the separately dividing the image ar-
ea sequentially according to block segmentation solu-
tions in a block segmentation solution set includes: de-
termining, from a length value set, a first length value R1
corresponding to the block segmentation solution, where
the length value set includes a plurality of length values,
each length value included in the length value set is less
than or equal to the second preset segmentation length
L’, and different length values in the length value set are
used in different block segmentation solutions in the
block segmentation solution set; and segmenting the im-
age area into the plurality of image blocks that are se-
quentially arranged along the second direction, where a
length p1, in the second direction, of each of the plurality
of image blocks except a first image block and a last
image block is equal to the second preset segmentation
length L’, and a length p2 of the first image block in the
second direction and a length p3 of the last image block
in the second direction meet: 

where
z = Ó(M - p2)/p1Ò - 1, M is a total length of the desktop
image in the second direction, [] indicates rounding up,
p2 is equal to the first length value R1, and the second
direction is perpendicular to the first direction.
[0027] Optionally, a priority order of the plurality of
length values in the length value set is determined based
on historical hit ratios, and the hit ratios are percentages
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of hit image blocks in image block subsets obtained by
dividing the image area based on the length values; and
a priority order of the plurality of block segmentation so-
lutions in the block segmentation solution set corre-
sponds to the priority order in the length value set.
[0028] Optionally, the dividing the image area accord-
ing to the block segmentation solution set includes: ob-
taining a second length value, where the second length
value is a length value used in a target block segmenta-
tion solution used to divide a previous image area of the
image area, and the previous image area is an image
area that is adjacent to the image area along the first
direction in the desktop image and that has been divided
into image blocks; then dividing the image area by using
the block segmentation solution corresponding to the
second length value, to obtain an alternative image block
subset; using the alternative image block subset as the
target image block subset when a percentage of hit image
blocks in the alternative image block subset is greater
than or equal to the target sub-threshold; or when a per-
centage of hit image blocks in the alternative image block
subset is less than the target sub-threshold, dividing the
image area by sequentially using the plurality of block
segmentation solutions in the block segmentation solu-
tion set, to obtain the target image block subset.
[0029] It can be learned from the foregoing descrip-
tions that, when dividing the image area, the serving end
may use at least one different length value as the length
of the first image block in the second direction to perform
segmentation to obtain the first image block, and then
the serving end may segment another portion of the im-
age area based on the fixed step (namely, the second
preset segmentation length) to obtain the last image
block and other image blocks different from the first image
block and the last image block. In other words, the serving
end may segment the image area based on the fixed step
by using the first image block as the segmentation start-
ing point. In this way, when a to-be-sent desktop image
translates compared with a sent desktop image, the serv-
ing end may divide an image area of the to-be-sent desk-
top image at least once, to search for a possible trans-
lation length of the to-be-sent desktop image. The pos-
sible translation length is a length of a first image block
in the second direction. When the serving end may obtain
an image block subset corresponding to the possible
translation length, and use the image block subset as the
target image block subset, there is a relatively high pos-
sibility that other image blocks in the target image block
subset except the first image block and a last image block
coincide with image blocks obtained by segmenting the
sent desktop image. Therefore, there is a relatively high
percentage of hit image blocks in a plurality of image
blocks included in the target image block subset, thereby
reducing bandwidth between the serving end and the us-
er end.
[0030] In addition, in this embodiment of this applica-
tion, when a percentage of hit image blocks in an image
block subset obtained by dividing the image area by the

serving end based on a length value in the length value
set is greater than or equal to the target sub-threshold,
the serving end may stop dividing the image area. There-
fore, a more forward location of the length value arranged
in the length value set indicates a smaller quantity of
times the serving end divides the image area and a small-
er calculation amount of the serving end. Therefore, to
reduce the calculation amount of the serving end, the
length values in the length value set may be arranged in
descending order of the hit ratios.
[0031] In a possible case, there is a relatively high pos-
sibility that length values (which are briefly referred to as
target length values below) corresponding to target im-
age segmentation solutions of adjacent image areas are
the same. Therefore, to further reduce the quantity of
times the serving end divides the image area and reduce
the calculation amount of the serving end, when an image
area that needs to be divided is not a first image area to
be divided, the serving end may determine a target length
value of a previous image area of the image area, and
then the serving end may first divide the image area by
using the target length value. When a percentage of hit
image blocks in an image block subset obtained by di-
viding the image area by using the target length value is
less than the target sub-threshold, the serving end may
divide the image area by sequentially using the length
values in the length value set in an order of the plurality
of length values in the length value set. The length values
in the length value set may be arranged in descending
order of the hit ratios.
[0032] According to a second aspect, an image send-
ing apparatus is provided, where the apparatus includes
at least one module, and the at least one module is con-
figured to implement the image sending method provided
in any one of the first aspect or the optional manners of
the first aspect.
[0033] According to a third aspect, an image sending
apparatus is provided, where the apparatus includes a
processor and a memory; and
the processor is configured to execute an instruction
stored in the memory, and the processor executes the
instruction to implement the image sending method pro-
vided in any one of the first aspect or the optional manners
of the first aspect.
[0034] According to a fourth aspect, a computer read-
able storage medium is provided, where the computer
readable storage medium stores an instruction, and
when the instruction is executed on a computer, the com-
puter is enabled to perform the image sending method
provided in any one of the first aspect or the optional
manners of the first aspect.
[0035] According to a fifth aspect, a computer program
product including an instruction is provided, where when
the computer program product is run on a computer, the
computer is enabled to perform the image sending meth-
od in any one of the first aspect or the possible imple-
mentations of the first aspect.
[0036] Beneficial effects of the technical solutions pro-
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vided in this application are as follows:
[0037] The serving end divides the desktop image ac-
cording to the image segmentation solution included in
the image segmentation solution set, to obtain the target
image block set meeting the target condition. Then the
serving end sends the data information of each image
block and the location information of each image block
in the target image block set to the user end. The target
condition includes: the percentage of the hit image blocks
in the target image block set is greater than or equal to
the target threshold, or the percentage of the hit image
blocks in the target image block set is greater than the
percentage of the hit image blocks in the another image
block set. Therefore, it can be ensured that the percent-
age of the hit image blocks in the target image block set
obtained by dividing the desktop image by the serving
end is relatively high. The data information of the hit im-
age block is the flag value of the hit image block, the data
information of the missed image block is the image data
of the missed image block, the image data may be the
pixel values of the missed image block, and the data vol-
ume of the flag value is usually less than the data volume
of the image data. Therefore, compared with the missed
image block, smaller bandwidth is required by the serving
end for sending the data information of the hit image block
to the user end. Accordingly, the relatively high percent-
age of the hit image blocks in the target image block set
obtained by dividing the desktop image by the serving
end may help reduce the bandwidth between the serving
end and the user end.

BRIEF DESCRIPTION OF DRAWINGS

[0038]

FIG. 1A is a schematic diagram of a desktop image
according to an embodiment of this application;
FIG. 1B is a schematic diagram of segmenting a
desktop image according to an embodiment of this
application;
FIG. 1C is a schematic diagram of a desktop image
according to an embodiment of this application;
FIG. 1D is a schematic diagram of segmenting a
desktop image according to an embodiment of this
application;
FIG. 1E is a schematic diagram of a desktop image
according to an embodiment of this application;
FIG. 1F is a schematic diagram of segmenting a
desktop image according to an embodiment of this
application;
FIG. 1G is a schematic diagram of an implementation
environment according to an embodiment of this ap-
plication;
FIG. 2A is a flowchart of an image sending method
according to an embodiment of this application;
FIG. 2B is a schematic diagram of a desktop image
according to an embodiment of this application;
FIG. 2C is a schematic diagram of segmenting a

desktop image according to an embodiment of this
application;
FIG. 2D is a schematic diagram of segmenting a
desktop image according to an embodiment of this
application;
FIG. 2E is a schematic diagram of segmenting an
image area according to an embodiment of this ap-
plication;
FIG. 2F is a schematic diagram of segmenting an
image area according to an embodiment of this ap-
plication;
FIG. 2G is a schematic diagram of a plurality of image
subblocks included in an image block according to
an embodiment of this application;
FIG. 2H is a schematic diagram of segmenting an
image area according to an embodiment of this ap-
plication;
FIG. 2I is a schematic diagram of a preset area ac-
cording to an embodiment of this application;
FIG. 2J is a schematic diagram of segmenting an
image area according to an embodiment of this ap-
plication;
FIG. 3 is a block diagram of an image sending ap-
paratus according to an embodiment of this applica-
tion; and
FIG. 4 is a block diagram of an image sending ap-
paratus according to an embodiment of this applica-
tion.

DESCRIPTION OF EMBODIMENTS

[0039] To make the objectives, technical solutions, and
advantages of this application clearer, the following fur-
ther describes implementations of this application in de-
tail with reference to the accompanying drawings.
[0040] A virtual desktop infrastructure (English: Virtual
Desktop Infrastructure, VDI for short) may implement re-
mote access to a desktop. A typical architecture of the
VDI may include a serving end and a user end. A virtual
machine may be deployed on the serving end. A display
protocol program and at least one application program
may be installed in the virtual machine. The user end
may access the virtual machine deployed on the serving
end, and send an operation instruction to the virtual ma-
chine to use the application program installed in the vir-
tual machine. After the operation instruction sent by the
user end is received, the application program installed in
the virtual machine may generate a desktop image based
on the operation instruction. The display protocol pro-
gram may obtain the desktop image, and send the desk-
top image to the user end by using an image caching
technology, to implement remote access to the desktop.
[0041] For example, a word processing application
may be installed in the virtual machine deployed on the
serving end. In a process of using the word processing
application, the user end may send, to the virtual ma-
chine, an operation instruction triggered by a user. The
operation instruction may be an instruction for pasting a
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passage "A virtual desktop infrastructure is abbreviated
to VDI, and may implement remote access to a desktop".
After the operation instruction is received, the word
processing application installed in the virtual machine
may generate a desktop image based on the operation
instruction. The desktop image may be an image shown
in FIG. 1A. Then the display protocol program in the vir-
tual machine may send the generated desktop image to
the user end, and the user end may display the received
desktop image, so that the user can intuitively see an
operation result of the operation instruction triggered by
the user, to implement remote access to the desktop.
[0042] For ease of description, the "serving end" is
used as an execution body of all technical processes
such as processes of receiving an operation instruction,
generating a desktop image, and sending the desktop
image to the user end by using the image caching tech-
nology. It should be understood that, in a possible specific
implementation, the virtual machine deployed on the
serving end receives an operation instruction sent by the
user end, the application program installed in the virtual
machine generates a desktop image, and a desktop pro-
tocol program installed in the virtual machine sends the
desktop image to the user end by using the image cach-
ing technology.
[0043] To reduce bandwidth, when the serving end
sends the desktop image to the user end, the image cach-
ing technology may be used. In the image caching tech-
nology, the serving end may segment a to-be-sent desk-
top image into a plurality of image blocks. For each image
block, the serving end may perform calculation based on
pixel values of all pixels in the image block and a preset
algorithm (for example, a hash algorithm) to obtain a flag
value corresponding to the image block. Before sending
each image block to the user end, the serving end may
query a cache of the serving end based on the flag value
of the image block. When the flag value of the image
block is not stored in the cache of the serving end, it
indicates that the serving end sends the image block to
the user end for the first time. In this case, the serving
end may send the pixel values of the image block and
the flag value of the image block together to the user end,
and store the flag value of the image block in the cache
of the serving end. In a possible implementation, the serv-
ing end may encode the pixel values of the image block,
and send the encoded pixel values to the user end. After
receiving the pixel values of the image block and the flag
value of the image block, the user end may display the
image block based on the pixel values of the image block,
and the user end may further correspondingly store the
pixel values of the image block and the flag value of the
image block in a cache of the user end. When the flag
value of the image block is stored in the cache of the
serving end, it indicates that the serving end has previ-
ously sent the image block to the user end. In this case,
the serving end may send only the flag value of the image
block to the user end. After receiving the flag value of the
image block, the user end may obtain, from a cache of

the user end through querying based on the flag value,
the pixel values corresponding to the flag value, and then
the user end may display the image block based on the
pixel values corresponding to the flag value. In the image
caching technology, for an image block that has been
sent to the user end, the serving end needs to send only
a flag value of the image block to the user end. Therefore,
a data volume of data sent by the serving end to the user
end can be greatly reduced, thereby reducing bandwidth
between the serving end and the user end.
[0044] For example, in the image caching technology,
when the serving end needs to send the desktop image
shown in FIG. 1A to the user end, as shown in FIG. 1B,
the serving end may segment the desktop image into 10
image blocks, and then the serving end may separately
calculate flag values of the 10 image blocks. When none
of the flag values of the 10 image blocks are stored in
the cache of the serving end, for each of the 10 image
blocks, the serving end sends pixel values and a flag
value of the image block together to the user end, and
stores the flag value of the image block in the cache of
the serving end. After receiving the flag values and pixel
values of the 10 image blocks, the user end may sepa-
rately display the 10 image blocks based on the pixel
values of the 10 image blocks, and separately store the
flag values and the pixel values of the 10 image blocks
in the cache of the user end. Afterwards, the user end
may continue to send, to the serving end, an operation
instruction triggered by the user. The operation instruc-
tion may be an instruction for pasting a text fragment "is
widely applied". After receiving the operation instruction
that the user end continues to send, the serving end may
generate, based on the operation instruction, a desktop
image shown in FIG. 1C. When sending the desktop im-
age shown in FIG. 1C, as shown in FIG. 1D, the serving
end may also segment the desktop image into 10 image
blocks, and separately calculate flag values of the 10
image blocks. As shown in FIG. 1D, first six image blocks
of the 10 image blocks are image blocks that have been
sent by the serving end to the user end. Therefore, flag
values of the first six image blocks are stored in the cache
of the serving end. In this case, the serving end may send
only the flag values of the first six image blocks to the
user end. In addition, because the serving end sends last
four image blocks to the user end for the first time, flag
values of the last four image blocks are not stored in the
cache of the serving end. In this case, the serving end
needs to send pixel values and the flag values of the last
four image blocks together to the user end, and store the
flag values of the last four image blocks in the cache of
the serving end.
[0045] It can be learned based on the foregoing de-
scriptions that a higher percentage of hit image blocks in
a plurality of image blocks obtained by segmenting a
desktop image indicates smaller bandwidth required by
the serving end for sending the desktop image to the user
end. A hit image block is an image block whose corre-
sponding flag value is stored in the cache of the serving
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end. Therefore, for the image caching technology, seg-
menting the desktop image to obtain a relatively high
percentage of hit image blocks is an important link to
reduce bandwidth between the serving end and the user
end.
[0046] In a related technology, the serving end may
segment the desktop image according to a fixed segmen-
tation solution. For example, the serving end may seg-
ment the desktop image into a plurality of 64364 image
blocks by using a vertex in an upper left corner as a seg-
mentation starting point. In FIG. 1B and FIG. 1D, the serv-
ing end segments the desktop image according to the
fixed segmentation solution.
[0047] However, when the desktop image is segment-
ed according to the fixed segmentation solution, in many
cases, it is difficult to ensure a percentage of hit image
blocks. Therefore, relatively large bandwidth is required
for communication between the serving end and the user
end. For example, when a desktop image that currently
needs to be sent translates compared with a sent desktop
image, a plurality of image blocks obtained by segment-
ing, according to the fixed segmentation solution, the
desktop image that currently needs to be sent are all
likely to be different from a plurality of image blocks ob-
tained by segmenting the sent desktop image. In this
case, relatively large bandwidth is occupied by the serv-
ing end and the user end to transmit different image
blocks.
[0048] As shown in FIG. 1D, when the serving end
sends the desktop image (which is referred to as a first
desktop image below) shown in FIG. 1C to the user end,
the serving end may segment the first desktop image
according to the fixed segmentation solution to obtain
the 10 image blocks, and then the serving end may send,
to the user end, the 10 image blocks obtained through
segmentation. After the serving end sends the first desk-
top image to the user end, the serving end may further
send a desktop image (which is referred to as a second
desktop image below) shown in FIG. 1E to the user end.
The second desktop image translates upwards com-
pared with the first desktop image. When sending the
second desktop image, the serving end may segment
the second desktop image according to a fixed segmen-
tation solution (the fixed segmentation solution is the
same as the fixed segmentation solution shown in FIG.
1B) shown in FIG. 1F, to obtain 10 image blocks. As
shown in FIG. 1D and FIG. 1F, the 10 image blocks ob-
tained through segmentation in FIG. 1D are all different
from the 10 image blocks obtained through segmentation
in FIG. IF. In other words, no hit image block exists in the
10 image blocks obtained by segmenting the second
desktop image. In this case, the serving end needs to
send, to the user end, all flag values and pixel values of
the 10 image blocks obtained by segmenting the second
desktop image. Consequently, relatively large bandwidth
is required for communication between the serving end
and the user end.
[0049] An embodiment of this application provides an

image sending method. According to the image sending
method, a percentage of hit image blocks in a plurality
of image blocks obtained by segmenting a desktop image
can be increased, so that bandwidth between a serving
end and a user end can be reduced. FIG. 1G is a sche-
matic diagram of an implementation environment used
in an image sending method according to an embodiment
of this application. As shown in FIG. 1G, the implemen-
tation environment may include a serving end 101 and a
user end 102. A virtual machine is deployed on the serv-
ing end 101, and a VDI client may be installed on the
user end 102. The serving end 101 may be a server, or
may be another computing device on which a virtual ma-
chine can be deployed. The user end 102 may be an
electronic device such as a desktop computer, a tablet
computer, or a mobile phone. The user end 102 may
access, by using the VDI client installed on the user end
102, the virtual machine deployed on the serving end 101.
[0050] FIG. 2A is a flowchart of an image sending meth-
od according to an embodiment of this application. The
image sending method may be applied to the implemen-
tation environment shown in FIG. 1G. As shown in FIG.
2A, the image sending method may include the following
steps.
[0051] Step 201: A serving end obtains a to-be-sent
desktop image.
[0052] As described above, in a VDI architecture, a
virtual machine deployed on the serving end may receive
an operation instruction sent by a user end, and an ap-
plication program that is in the virtual machine and to
which the operation instruction points may generate a
desktop image based on the operation instruction. In step
201, a display protocol program installed in the virtual
machine may use the generated desktop image as the
to-be-sent desktop image, to send the desktop image to
the user end in a subsequent step by using an image
caching technology.
[0053] It should be noted that the desktop image ob-
tained by the serving end may be an entire image or a
local image in the entire image. The entire image is a
desktop image whose image size is the same as a size
of a user end screen. After receiving the entire image,
the user end may replace, based on the entire image, a
desktop image that is currently displayed by the user end.
The local image is a desktop image whose image size is
less than the size of the user end screen. After receiving
the local image, the user end may update, based on the
local image, a partial area of the desktop image that is
currently displayed by the user end.
[0054] For example, the entire image may be an image
in a dashed-line box A1 in FIG. 2B, and the size of the
entire image is the same as the size of the user end
screen; and the local image may be an image in a dashed-
line box A2 in FIG. 2B, and the size of the local image is
less than the size of the user end screen.
[0055] Step 202: The serving end divides the desktop
image according to an image segmentation solution in-
cluded in an image segmentation solution set, to obtain
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a target image block set.
[0056] After obtaining the desktop image, the serving
end may obtain the image segmentation solution set. The
image segmentation solution set may include at least two
image segmentation solutions different from each other.
Optionally, the image segmentation solutions in the im-
age segmentation solution set may be arranged in de-
scending order of priorities. In a possible implementation,
the priorities of the image segmentation solutions in the
image segmentation solution set may be in a positive
correlation with range magnitudes of scenarios to which
the image segmentation solutions are applicable. For ex-
ample, the image segmentation solutions in the image
segmentation solution set may be arranged in descend-
ing order of the range magnitudes of the applicable sce-
narios.
[0057] After obtaining the image segmentation solution
set, the display protocol program in the virtual machine
deployed on the serving end may divide the desktop im-
age sequentially according to each image segmentation
solution in the image segmentation solution set. The
serving end may obtain an image block set after dividing
the desktop image according to each image segmenta-
tion solution. The image block set may include a plurality
of image blocks obtained after the serving end divides
the desktop image according to the image segmentation
solution. Each of the plurality of image blocks may be a
hit image block or a missed image block. The missed
image block is an image block whose corresponding flag
value is not stored in a cache of the serving end.
[0058] The serving end divides the desktop image se-
quentially according to each image segmentation solu-
tion in the image segmentation solution set to obtain the
image block set. Each time an image block set is obtained
through division according to an image segmentation so-
lution, the serving end determines whether the image
block set meets a target condition. If the image block set
meets the target condition, the image block set is used
as the target image block set. If the image block set does
not meet the target condition, an image segmentation
solution arranged after the image segmentation solution
in the image segmentation solution set is selected to di-
vide the desktop image, until a target image block set
meeting the target condition is found. Optionally, when
the target image block set meeting the target condition
is found, the serving end may stop continuing dividing
the desktop image by using another image segmentation
solution in the image segmentation solution set.
[0059] Optionally, the target condition includes:

a percentage of hit image blocks in the target image
block set is greater than or equal to a target thresh-
old; or
a percentage of hit image blocks in the target image
block set is greater than a percentage of hit image
blocks in another image block set, and the another
image block set is obtained by dividing the desktop
image according to another image segmentation so-

lution included in the image segmentation solution
set.

[0060] A technical process in which the serving end
finds the target image block set according to the image
segmentation solution in the image segmentation solu-
tion set may include step A1 and step B1.
[0061] A1. The serving end divides the desktop image
by sequentially using the image segmentation solutions
in the image segmentation solution set in an order in
which the image segmentation solutions are arranged in
the image segmentation solution set, until a first stop con-
dition is met.
[0062] Each image segmentation solution in the image
segmentation solution set includes one area division
manner, and area division manners included in different
image segmentation solutions are different. That the
serving end divides the desktop image according to an
image segmentation solution in the image segmentation
solution set may include: dividing, by the serving end,
the desktop image into a plurality of image areas along
a first direction in an area division manner included in the
image segmentation solution; and then for each image
area, dividing, by the serving end, the image area into at
least one image block. The first direction may be a row
direction or a column direction in a screen coordinate
system of the user end.
[0063] The first stop condition may be a condition that
a percentage of hit image blocks in an image block set
obtained by dividing the desktop image by the serving
end according to an image segmentation solution in the
image segmentation solution set is greater than or equal
to the target threshold. It should be noted that the "per-
centage of the hit image blocks" herein is a percentage
of a quantity of hit image blocks in the image block set
in a quantity of all image blocks in the image block set.
Alternatively, the first stop condition may be a condition
that the serving end divides the desktop image by using
up all the image segmentation solutions in the image seg-
mentation solution set.
[0064] B1. The serving end determines a target image
segmentation solution and the target image block set.
[0065] When the first stop condition is met, the serving
end may stop dividing the desktop image, and determine,
from at least one image block set obtained through divi-
sion, the target image block set meeting the target con-
dition. In addition, the serving end may further determine
an image segmentation solution used to perform division
to obtain the target image block set. The image segmen-
tation solution is the target image segmentation solution
described above.
[0066] If the first stop condition is the condition that a
percentage of hit image blocks in an image block set
obtained by dividing the desktop image by the serving
end according to an image segmentation solution in the
image segmentation solution set is greater than or equal
to the target threshold, the image block set obtained
through division according to the image segmentation
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solution meets the target condition. Therefore, the serv-
ing end may determine, as the target image block set,
the image block set obtained by dividing the desktop im-
age according to the image segmentation solution, and
determine the image segmentation solution as the target
image segmentation solution.
[0067] If the first stop condition is the condition that the
serving end divides the desktop image by using up all
the image segmentation solutions (the at least two image
segmentation solutions different from each other) in the
image segmentation solution set, the serving end may
determine a percentage of hit image blocks in each image
block set obtained through division. An image block set
with a highest percentage of hit image blocks meets the
target condition. Therefore, the serving end may deter-
mine, as the target image block set, an image block set
with a highest percentage of hit image blocks in at least
two image block sets obtained by dividing the desktop
image according to all the image segmentation solutions
in the image segmentation solution set, and determine,
as the target image segmentation solution, an image seg-
mentation solution corresponding to the target image
block set.
[0068] For example, the image segmentation solution
set may include three image segmentation solutions that
are arranged in an order and that are respectively an
image segmentation solution a, an image segmentation
solution b, and an image segmentation solution c. The
serving end may sequentially divide the desktop image
in the order in which the image segmentation solutions
are arranged in the image segmentation solution set, until
the first stop condition is met, and determine the target
image segmentation solution and the target image block
set. To be specific, the serving end may first divide the
desktop image according to the image segmentation so-
lution a, and the first stop condition is met when a per-
centage of hit image blocks in an image block set ob-
tained by dividing the desktop image by the serving end
according to the image segmentation solution a is greater
than or equal to the target threshold. In this case, the
image segmentation solution a may be determined as
the target image segmentation solution, and the target
image block set is the image block set obtained by divid-
ing the desktop image according to the image segmen-
tation solution a. In this case, the serving end no longer
needs to divide the desktop image according to the image
segmentation solution b and the image segmentation so-
lution c. The first stop condition is not met when the per-
centage of the hit image blocks in the image block set
obtained by dividing the desktop image by the serving
end according to the image segmentation solution a is
less than the target threshold. In this case, the serving
end may divide the desktop image according to the image
segmentation solution b. The first stop condition is met
when a percentage of hit image blocks in an image block
set obtained by dividing the desktop image by the serving
end according to the image segmentation solution b is
greater than or equal to the target threshold. In this case,

the image segmentation solution b is determined as the
target image segmentation solution, and the target image
block set is the image block set obtained by dividing the
desktop image according to the image segmentation so-
lution b. In this case, the serving end no longer needs to
divide the desktop image according to the image seg-
mentation solution c. The first stop condition is not met
when the percentage of the hit image blocks in the image
block set obtained by dividing the desktop image by the
serving end according to the image segmentation solu-
tion b is less than the target threshold. In this case, the
serving end may divide the desktop image according to
the image segmentation solution c. The first stop condi-
tion is met because the serving end divides the desktop
image by using up all the image segmentation solutions
in the image segmentation solution set in this case. In
this case, the serving end may select, as the target image
block set, an image block set with a highest percentage
of hit image blocks from the three image block sets cor-
responding to the three image segmentation solutions
(the image segmentation solution a, the image segmen-
tation solution b, and the image segmentation solution
c), and correspondingly use, as the target image seg-
mentation solution, an image segmentation solution cor-
responding to the target image block set.
[0069] In this way, it can be ensured that the percent-
age of the hit image blocks in the target image block set
that is finally determined by the serving end is relatively
high. Therefore, bandwidth between the serving end and
the user end can be reduced in a subsequent step of
sending the desktop image to the user end based on the
target image block set.
[0070] This embodiment of this application provides an
example of an image segmentation solution set. The im-
age segmentation solution set may include three image
segmentation solutions. The three image segmentation
solutions are respectively an instruction origin segmen-
tation solution, a static location segmentation solution,
and a motion prediction segmentation solution. When an
instruction origin of a to-be-sent desktop image does not
change compared with an instruction origin of a sent
desktop image, a percentage of hit image blocks in an
image block set obtained by dividing the to-be-sent desk-
top image based on the instruction origin segmentation
solution is relatively high. When the instruction origin of
the to-be-sent desktop image changes compared with
the instruction origin of the sent desktop image, a per-
centage of hit image blocks in an image block set ob-
tained by dividing the to-be-sent desktop image accord-
ing to each of the static location segmentation solution
and the motion prediction segmentation solution is rela-
tively high. The instruction origin of the desktop image
may be a vertex of a bounding rectangle (which may also
be referred to as a minimum circumscribed rectangle) of
the desktop image. For example, the desktop image may
be a rectangular image, the bounding rectangle of the
desktop image may be a rectangle formed by boundaries
of the desktop image, and the instruction origin of the
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desktop image may be a vertex in an upper left corner
of the bounding rectangle of the desktop image.
[0071] In a possible implementation, in the example of
the image segmentation solution set, the instruction ori-
gin segmentation solution, the static location segmenta-
tion solution, and the motion prediction segmentation so-
lution are arranged in descending order of priorities. For
example, the instruction origin segmentation solution has
a highest priority, and the motion prediction segmentation
solution has a lowest priority.
[0072] Technical processes in which the serving end
divides the desktop image according to the three image
segmentation solutions are separately described below
in this embodiment of this application.

1. A technical process in which the serving end di-
vides the desktop image according to the instruction
origin segmentation solution to obtain an image
block set may include step A2, step B2, step C2, and
step D2.

[0073] A2. The serving end determines an instruction
origin of the desktop image.
[0074] The serving end may determine a location of
the instruction origin of the desktop image in the screen
coordinate system of the user end.
[0075] B2. The serving end divides the desktop image
into a plurality of image areas along the first direction in
an area division manner included in the instruction origin
segmentation solution.
[0076] The first direction is parallel to a side of the
bounding rectangle of the desktop image. In this embod-
iment of this application, an example in which the first
direction is the row direction is merely used for descrip-
tion. A case in which the first direction is the column di-
rection is similar to a case in which the first direction is
the row direction. Details are not described herein in this
embodiment of this application.
[0077] Optionally, the area division manner included
in the instruction origin segmentation solution is: seg-
menting the desktop image into the plurality of image
areas by using the instruction origin of the desktop image
as a segmentation starting point. Each image area is a
rectangular area, and the plurality of image areas are
sequentially arranged along the first direction.
[0078] A length k1, in the first direction, of each of the
plurality of image areas except a last image area is equal,
and is equal to a first preset segmentation length L. A
length k2 of the last image area in the first direction meets
a first formula, and the first formula is: 

where
y1 = ÓN/k1Ò - 1, N is a total length of the desktop image
in the first direction, and Ó Ò indicates rounding up.

[0079] It should be noted that the first preset segmen-
tation length L may be a length of a macroblock in the
first direction, and the first preset segmentation length L
is an integer multiple of a length of a single pixel in the
first direction. The macroblock is an image block having
a maximum default size in the image encoding/decoding
field. During actual application, the macroblock may be
a quadrate image block. It should be further noted that
the last image area is an image area that is farthest away
from the instruction origin of the desktop image in the
first direction and that is in the plurality of image areas
obtained by segmenting the desktop image.
[0080] It can be learned from the first formula that,
when the total length N of the desktop image in the first
direction is an integer multiple of the first preset segmen-
tation length L, the length of the last image area in the
first direction is equal to the first preset segmentation
length L. When the total length N of the desktop image
in the first direction is not an integer multiple of the first
preset segmentation length L, the length of the last image
area in the first direction is equal to a remainder obtained
by dividing the total length N of the desktop image in the
first direction by the first preset segmentation length L.
[0081] For example, as shown in FIG. 2C, a length of
a desktop image T1 in the first direction (namely, a row
direction x) is 7, and the first preset segmentation length
L is 2. In this case, according to the first formula, y1 =
Ó7/2Ò - 1 = 3, and k2 = 7- y1 3 2 = 1. The serving end
may segment, by using an instruction origin F1 of the
desktop image T1 as a segmentation starting point, the
desktop image T1 into four image areas q1, q2, q3, and
q4 that are sequentially arranged along the first direction.
Lengths of the first three image areas q1, q2, and q3 in
the first direction are all equal to 2, and a length of the
last image area q4 in the first direction is equal to 1.
[0082] For another example, as shown in FIG. 2D, a
length of a desktop image T2 in the first direction (namely,
a row direction x) is 8, and the first preset segmentation
length L is 2. In this case, according to the first formula,
y1 = [8/2] - 1 = 3, and k2 = 8 - y1 3 2 = 2. The serving
end may segment, by using an instruction origin F2 of
the desktop image T2 as a segmentation starting point,
the desktop image T2 into four image areas p1, p2, p3,
and p4 that are sequentially arranged along the first di-
rection. Lengths of the first three image areas p1, p2, and
p3 in the first direction are all equal to 2, and a length of
the last image area p4 in the first direction is also equal
to 2.
[0083] In the instruction origin segmentation solution,
the serving end may segment the desktop image based
on a preset step (namely, the first preset segmentation
length L) by using the instruction origin of the desktop
image as the segmentation starting point. Therefore,
when an instruction origin of a to-be-sent desktop image
does not change compared with an instruction origin of
a sent desktop image, there is a relatively high probability
that a plurality of image areas obtained by segmenting
the to-be-sent desktop image according to the instruction
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origin segmentation solution coincide with a plurality of
image areas obtained by segmenting the sent desktop
image according to the instruction origin segmentation
solution, and in a subsequent step, there is accordingly
a relatively high percentage of hit image blocks in an
image block set obtained by segmenting the plurality of
image areas of the to-be-sent desktop image. In this way,
bandwidth between the serving end and the user end
can be reduced.
[0084] C2. The serving end determines a target image
block subset for each of the plurality of image areas ob-
tained by dividing the desktop image.
[0085] For each image area, the serving end may ob-
tain a block segmentation solution set. The block seg-
mentation solution set includes a plurality of block seg-
mentation solutions different from each other. The serv-
ing end may divide the image area according to at least
one block segmentation solution in the block segmenta-
tion solution set. The serving end may obtain an image
block subset after dividing the image area according to
each block segmentation solution in the block segmen-
tation solution set. The image block subset may include
a plurality of image blocks obtained after the serving end
divides the image area according to the block segmen-
tation solution.
[0086] The serving end divides the image area sequen-
tially according to each block segmentation solution in
the block segmentation solution set to obtain at least one
image block subset. Each time an image block subset is
obtained through division according to a block segmen-
tation solution, the serving end determines whether the
image block subset meets a target sub-condition. If the
image block subset meets the target sub-condition, the
image block subset is used as the target image block
subset. If the image block subset does not meet the target
sub-condition, a block segmentation solution arranged
after the block segmentation solution in the block seg-
mentation solution set is selected to divide the image
area, until a target image block subset meeting the target
sub-condition is found. Optionally, when the target image
block subset meeting the target sub-condition is found,
the serving end may stop continuing dividing the image
area by using another block segmentation solution in the
block segmentation solution set.
[0087] Optionally, the target sub-condition includes: a
percentage of hit image blocks in the target image block
subset is greater than or equal to a target sub-threshold;
or
a percentage of hit image blocks in the target image block
subset is greater than a percentage of hit image blocks
in another image block subset, and the another image
block subset is obtained by dividing the image area ac-
cording to another block segmentation solution included
in the block segmentation solution set.
[0088] For each image area, a technical process in
which the serving end finds the target image block subset
according to the block segmentation solution in the block
segmentation solution set may include step a, step b,

and step c.

a. The serving end obtains a length value set.
The length value set includes a plurality of length
values arranged in an order, each length value is
less than or equal to a second preset segmentation
length L’, and each length value is an integer multiple
of a length a’ of a single pixel in a second direction.
Each length value in the length value set corre-
sponds to one block segmentation solution in the
block segmentation solution set, and is used in the
corresponding block segmentation solution.
The second preset segmentation length L’ may be
a length of a macroblock in the second direction, and
the second preset segmentation length L’ is an inte-
ger multiple of the length a’ of the single pixel in the
second direction. The second direction may be per-
pendicular to the first direction. For example, the first
direction is a row direction, and the second direction
is a column direction. For another example, the first
direction is a column direction, and the second di-
rection is a row direction.
b. The serving end divides the image area by se-
quentially using the block segmentation solutions in
the block segmentation solution set in an order in
which the block segmentation solutions are arranged
in the block segmentation solution set, until a second
stop condition is met.

[0089] It should be noted that the order in which the
plurality of block segmentation solutions are arranged in
the block segmentation solution set corresponds to the
order in which the plurality of length values are arranged
in the length value set. To be specific, in step b, the serv-
ing end may divide the image area by sequentially using
the length values in the length value set in the order in
which the length values are arranged in the length value
set, until the second stop condition is met.
[0090] A technical process in which the serving end
divides the image area by using a length value R1 in the
length value set, to obtain an image block subset may
include the following step b11:
b11. The serving end segments, by using the length value
R1, the image area into a plurality of image blocks that
are sequentially arranged along the second direction,
and uses the plurality of image blocks to form the image
block subset.
[0091] A length p2, in the second direction, of a first
image block in the plurality of image blocks is equal to
the length value R1; a length p1, in the second direction,
of each of the plurality of image blocks except the first
image block and a last image block is equal to the second
preset segmentation length L’; a length p3 of the last
image block in the second direction meets a second for-
mula; and the second formula is: 
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where
z = Ó(M - p2)/p1Ò - 1, M is a total length of the desktop
image in the second direction, and ÓÒ indicates rounding
up.
[0092] It should be noted that the first image block is
an image block that is closest to the instruction origin of
the desktop image in the second direction and that is in
the plurality of image blocks obtained by segmenting the
image area, and the last image block is an image block
that is farthest away from the instruction origin of the
desktop image in the second direction and that is in the
plurality of image blocks obtained by segmenting the im-
age area.
[0093] It can be learned from the second formula that,
when a difference between the total length M of the desk-
top image in the second direction and the length value
R1 is an integer multiple of the second preset segmen-
tation length L’, the length of the last image block in the
second direction is equal to the second preset segmen-
tation length L’. When a difference between the total
length M of the desktop image in the second direction
and the length value R1 is not an integer multiple of the
second preset segmentation length L’, the length of the
last image block in the second direction is equal to a
remainder obtained by dividing the difference between
the total length M of the desktop image in the second
direction and the length value R1 by the second preset
segmentation length L’.
[0094] For example, as shown in FIG. 2E, a length of
an image area G1 in the second direction (namely, a
column direction y) is 7, the second preset segmentation
length L’, is 2, and the length value R1 is 1. In this case,
according to the second formula, z = [(7 - 1)/2] - 1 = 2, 2
3 2 + 1 + p3 = 7, and p3 = 2. The serving end may
segment the image area G1 into four image blocks u1,
u2, u3, and u4 that are sequentially arranged along the
second direction. A length of the first image block u1 in
the second direction is equal to 1, lengths of the two in-
termediate image blocks u2 and u3 in the second direc-
tion are both equal to 2, and a length of the last image
block u4 in the second direction is also equal to 2.
[0095] For another example, as shown in FIG. 2F, a
length of an image area G2 in the second direction
(namely, a column direction y) is 8, the second preset
segmentation length L’, is 2, and the length value R1 is
1. In this case, according to the second formula, z = [(8
- 1)/2] - 1 = 3, 3 3 2 + 1 + p3 = 8, and p3 = 1. The serving
end may segment the image area G2 into five image
blocks v1, v2, v3, v4, and v5 that are sequentially ar-
ranged along the second direction. A length of the first
image block v1 in the second direction is equal to 1,
lengths of the three intermediate image blocks v2, v3,
and v4 in the second direction are all equal to 2, and a
length of the last image block v5 in the second direction

is equal to 1.
[0096] After obtaining the image block subset by per-
forming step b11, the serving end may further calculate
a flag value of each image block in the image block sub-
set, to determine a percentage of hit image blocks in the
image block subset based on the flag value of each image
block. Optionally, for each image block in the image block
subset, the serving end may determine a plurality of im-
age subblocks forming the image block. A length of each
image subblock in the first direction is equal to the first
preset segmentation length L, and a length of each image
subblock in the second direction is equal to the length a’
of the single pixel in the second direction. For each image
block in the image block subset, the serving end may
obtain a flag value of each image subblock forming the
image block. The flag value of each image subblock may
be obtained by the serving end through calculation based
on pixel values of all pixels in the image subblock and a
preset algorithm (for example, a hash algorithm). Then
for each image block in the image block subset, the serv-
ing end may perform calculation based on the preset al-
gorithm (for example, a hash algorithm) and the flag value
of each image subblock forming the image block, to ob-
tain the flag value of the image block. After obtaining the
flag value of each image block in the image block subset
through the calculation, the serving end may query the
cache of the serving end based on the flag value of each
image block, to determine the percentage of the hit image
blocks in the image block subset.
[0097] For example, as shown in FIG. 2G, for an image
block J in the image block subset, the serving end may
determine three image subblocks JJ1, JJ2, and JJ3 form-
ing the image block J. A length of each image subblock
in the first direction (namely, a row direction x) is equal
to the first preset segmentation length L, and a length of
each image subblock in the second direction (namely, a
column direction y) is equal to the length a’ of the single
pixel in the second direction. Then the serving end may
obtain flag values Wjj1, Wjj2, and Wjj3 of the three image
subblocks JJ1, JJ2, and JJ3, and the serving end may
perform calculation based on the flag values Wjj1, Wjj2,
and Wjj3 and the preset algorithm to obtain a flag value
of the image block J. After obtaining the flag value of the
image block J through the calculation, the serving end
may query the cache of the serving end based on the
flag value, to determine whether the image block J is a
hit image block.
[0098] As described above, the serving end may divide
the image area by sequentially using the length values
in the length value set in the order in which the length
values are arranged in the length value set, until the sec-
ond stop condition is met. In this embodiment of this ap-
plication, the second stop condition may be a condition
that a percentage of hit image blocks in an image block
subset obtained by dividing the image area by the serving
end based on a length value in the length value set is
greater than or equal to the target sub-threshold. Alter-
natively, the second stop condition may be a condition

25 26 



EP 3 722 949 A1

15

5

10

15

20

25

30

35

40

45

50

55

that the serving end divides the image area by using up
all the length values in the length value set.
[0099] For example, when the length value set includes
three length values R1, R2, and R3 that are arranged in
an order, the serving end may divide the image area by
sequentially using the length values R1, R2, and R3. The
second stop condition is met when a percentage of hit
image blocks in an image block subset obtained by di-
viding the image area by the serving end by using a length
value is greater than or equal to the target sub-threshold.
For example, the length value may be R2. In this case,
the serving end may no longer continue dividing the im-
age area. Alternatively, the second stop condition is met
when the serving end divides the image area by using
the length values R1, R2, and R3. In this case, the serving
end no longer continues dividing the image area.
c. The serving end determines the target image block
subset and a target block segmentation solution.
[0100] When the second stop condition is met, the
serving end may stop dividing the image area, and de-
termine, from at least one image block subset obtained
through division, the target image block subset meeting
the target sub-condition. In addition, the serving end may
further determine a block segmentation solution used to
perform division to obtain the target image block subset.
The block segmentation solution is the target block seg-
mentation solution described above.
[0101] If the second stop condition is the condition that
a percentage of hit image blocks in an image block subset
obtained by dividing the image area by the serving end
by using a length value in the length value set is greater
than or equal to the target sub-threshold, the image block
subset obtained through division by using the length val-
ue meets the target sub-condition. Therefore, the serving
end may determine, as the target image block subset,
the image block subset obtained by dividing the image
area by using the length value, and determine, as the
target block segmentation solution, a block segmentation
solution corresponding to the length value.
[0102] If the second stop condition is the condition that
the serving end divides the image area by using up all
the length values in the length value set, the serving end
may determine a percentage of hit image blocks in each
image block subset obtained through division. An image
block subset with a highest percentage of hit image
blocks meets the target sub-condition. Therefore, the
serving end may determine, as the target image block
subset, an image block subset with a highest percentage
of hit image blocks in a plurality of image block subsets
obtained by dividing the image area by using up all the
length values in the length value set, and determine, as
the target block segmentation solution, a block segmen-
tation solution corresponding to the target image block
subset.
[0103] Optionally, the length value correspondingly
used to obtain the target image block subset through di-
vision may be usually referred to as a target length value.
[0104] For example, when the length value set includes

three length values R1, R2, and R3 that are arranged in
an order, the serving end may divide the image area by
sequentially using the length values R1, R2, and R3. The
second stop condition is met when a percentage of hit
image blocks in an image block subset obtained by di-
viding the image area by the serving end by using a length
value is greater than or equal to the target sub-threshold.
For example, the length value may be R2. In this case,
the serving end may no longer continue dividing the im-
age area, and may determine, as the target image block
subset, the image block subset obtained by dividing the
image area by using the length value R2, and determine,
as the target block segmentation solution, a block seg-
mentation solution corresponding to the length value R2.
The length value R2 is the target length value. Alterna-
tively, the second stop condition is met when the serving
end separately divides the image area by using the length
values R1, R2, and R3. In this case, the serving end no
longer continues dividing the image area, but determines,
as the target image block subset, an image block subset
with a highest percentage of hit image blocks (for exam-
ple, the image block subset with the highest percentage
of the hit image blocks may be an image block subset
obtained by dividing the image area by using the length
value R3) in three image block subsets obtained by di-
viding the image area by using the length values R1, R2,
and R3, and determines, as the target block segmenta-
tion solution, a block segmentation solution correspond-
ing to the length value R3. The length value R3 is the
target length value.
[0105] When the second stop condition is the condition
that a percentage of hit image blocks in an image block
subset obtained by dividing the image area by the serving
end based on a length value in the length value set is
greater than or equal to the target sub-threshold, the serv-
ing end does not need to divide the image area by using
up all the length values in the length value set. Therefore,
a calculation amount of the serving end is relatively small.
In addition, the serving end may determine, as the target
image block subset, the image block subset whose per-
centage of hit image blocks is greater than or equal to
the target sub-threshold. Therefore, it can be ensured
that the percentage of the hit image blocks in the target
image block subset is relatively high, so that bandwidth
between the serving end and the user end can be re-
duced to some extent. When the second stop condition
is the condition that the serving end divides the image
area by using up all the length values in the length value
set, the serving end may determine, as the target image
block subset, an image block subset with a highest per-
centage of hit image blocks in the at least one image
block subset. In other words, the percentage of the hit
image blocks in the target image block subset determined
by the serving end is highest. Therefore, in this case,
bandwidth between the serving end and the user end
can be reduced to an utmost extent.
[0106] It can be learned from the foregoing descrip-
tions that, in a process of dividing the image area, the
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serving end may use at least one different length value
as the length of the first image block in the second direc-
tion to perform segmentation to obtain the first image
block, and then the serving end may segment another
portion of the image area based on a fixed step (namely,
the second preset segmentation length) to obtain the last
image block and other image blocks different from the
first image block and the last image block. In other words,
the serving end may segment the image area based on
the fixed step by using the first image block as the seg-
mentation starting point. In this way, when a to-be-sent
desktop image translates compared with a sent desktop
image, the serving end may divide an image area of the
to-be-sent desktop image at least once, to search for a
possible translation length of the to-be-sent desktop im-
age. The possible translation length is a length of a first
image block in the second direction. When the second
stop condition is met, it indicates that the serving end
finds a possible translation length. In this case, there is
a relatively high possibility that other image blocks in an
obtained target image block subset except the first image
block and a last image block coincide with image blocks
obtained by segmenting the sent desktop image. There-
fore, a percentage of hit image blocks in a plurality of
image blocks included in the target image block subset
is relatively high.
[0107] It should be noted that, when the second stop
condition is the condition that a percentage of hit image
blocks in an image block subset obtained by dividing the
image area by the serving end based on a length value
in the length value set is greater than or equal to the
target sub-threshold, a more forward location of the
length value arranged in the length value set indicates a
smaller quantity of times the serving end divides the im-
age area and a smaller calculation amount of the serving
end. For example, the length value set may include three
length values R1, R2, and R3. The second stop condition
is met when a percentage of hit image blocks in an image
block subset obtained by dividing the image area by the
serving end by using the length value R2 is greater than
or equal to the target sub-threshold. When R2 is arranged
in a first place in the length value set, the second stop
condition may be met provided that the serving end di-
vides the image area once. When R2 is arranged in a
third place in the length value set, the serving end needs
to divide the image area three times to meet the second
stop condition.
[0108] To reduce the calculation amount of the serving
end, when the second stop condition is the condition that
a percentage of hit image blocks in an image block subset
obtained by dividing the image area by the serving end
based on a length value in the length value set is greater
than or equal to the target sub-threshold, a priority order
of the plurality of length values in the length value set
may be determined based on historical hit ratios. Option-
ally, a length value having a relatively high historical hit
ratio has a relatively high priority. A hit ratio of a length
value is a percentage of hit image blocks in an image

block subset obtained by dividing the image area based
on the length value. In addition, a priority order of the
plurality of block segmentation solutions in the block seg-
mentation solution set corresponds to the priority order
in the length value set. In other words, a priority order of
a block segmentation solution in the block segmentation
solution set is consistent with a priority order of a length
value that is correspondingly used for the block segmen-
tation solution and that is in the length value set. When
dividing the image area according to the block segmen-
tation solutions included in the block segmentation solu-
tion set, the serving end may divide the image area in
descending order of priorities of the block segmentation
solutions in the block segmentation solution set. In other
words, the serving end may divide the image area in de-
scending order of priorities of the length values in the
length value set.
[0109] The length values in the length value set may
be sequentially arranged based on the historical hit ra-
tios, and the order in which the length values are arranged
reflects the priorities of the length values. A hit ratio of a
length value is a percentage of hit image blocks in an
image block subset obtained by dividing the image area
based on the length value.
[0110] Table 1 is an arrangement table of an example
of a length value set according to this embodiment of this
application. It can be learned from Table 1 that, in a his-
torical desktop image, a quantity of times a length value
21 is used as a target length value is 4220. In other words,
a quantity of times an image block subset obtained by
dividing an image area of the historical desktop image
by the serving end by using the length value 21 is the
target image block subset is 4220. A hit ratio is 0.128001,
and the hit ratio is highest. Therefore, the length value
21 is arranged in a first place in the length value set.

[0111] The length values in the length value set are
arranged in descending order of the hit ratios. Therefore,
when the target sub-condition is the condition that a per-
centage of hit image blocks in an image block subset
obtained by dividing the image area by the serving end
based on a length value in the length value set is greater
than or equal to the target sub-threshold, a quantity of
times the serving end divides the image area can be re-
duced, and the calculation amount of the serving end can

Table 1

Length value Quantity of times Hit ratio

21 4220 0.128011

62 2594 0.078687

64 2566 0.077838

40 1894 0.057453

5 1803 0.054693

6 1726 0.052357
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be reduced.
[0112] For an image area in a to-be-sent desktop im-
age, after determining a target image block subset of the
image area, the serving end may determine a length val-
ue used to obtain the target image block subset through
division, and then the serving end may add 1 to a value
of a quantity of times that corresponds to the length value
and that is in the arrangement table of the length value
set, and correspondingly update a hit ratio of the length
value, to maintain the arrangement table of the length
value set.
[0113] In a possible implementation, there is a relative-
ly high possibility that target length values of adjacent
image areas are the same. Therefore, to further reduce
the quantity of times the serving end segments the image
area and reduce the calculation amount of the serving
end, when an image area that needs to be divided is not
a first image area to be divided, the serving end may
determine a target length value (which is referred to as
a second length value below) of a previous image area
of the image area. A previous image area of an image
area is an image area that is adjacent to the image area
along the first direction in the desktop image and that has
been divided into image blocks. Then the serving end
may first divide the image area by using the second length
value. When a percentage of hit image blocks in an al-
ternative image block subset obtained by dividing the im-
age area by using the second length value is less than
the target sub-threshold, in other words, when the second
stop condition is not met after the image area is divided
by using the second length value, the serving end may
divide the image area by sequentially using the plurality
of block segmentation solutions in the block segmenta-
tion solution set, until the target image block subset is
obtained. Optionally, the serving end may divide the im-
age area in descending order of priorities of the block
segmentation solutions in the block segmentation solu-
tion set, until the target image block subset is obtained.
When a percentage of hit image blocks in an image block
subset obtained by dividing the image area by using the
second length value is greater than or equal to the target
sub-threshold, in other words, when the second stop con-
dition is met after the image area is divided by using the
second length value, the serving end may stop continuing
dividing the image area, and may determine, as the target
image block subset, the alternative image block subset
obtained by dividing the image area by using the second
length value, and determine, as the target block segmen-
tation solution, a block segmentation solution corre-
sponding to the second length value.
[0114] When an image area that needs to be divided
is a first image area to be divided, the serving end may
divide the image area by sequentially using the plurality
of block segmentation solutions in the block segmenta-
tion solution set, until the target image block subset is
obtained. Optionally, the serving end may divide the im-
age area in descending order of priorities of the block
segmentation solutions in the block segmentation solu-

tion set, until the target image block subset is obtained.
[0115] D2. The serving end uses the target image block
subset of each image area to form the image block set.
2. A technical process in which the serving end divides
the desktop image according to the static location seg-
mentation solution to obtain an image block set may in-
clude step A3, step B3, step C3, and step D3.
[0116] A3. The serving end determines an instruction
origin of the desktop image.
[0117] Step A3 is similar to step A2, and details are
not described herein again in this embodiment of this
application.
[0118] B3. The serving end divides the desktop image
into a plurality of image areas along the first direction in
an area division manner included in the static location
segmentation solution.
[0119] Optionally, the area division manner included
in the static location segmentation solution is: segment-
ing the desktop image into the plurality of image areas
by using the instruction origin of the desktop image as a
segmentation starting point. Each image area is a rec-
tangular area, and the plurality of image areas are se-
quentially arranged along the first direction. A first image
area in the plurality of image areas includes two bound-
aries that are respectively a first boundary and a second
boundary. The two boundaries are both parallel to the
second direction (in other words, perpendicular to the
first direction). The first boundary passes the instruction
origin of the desktop image, a coordinate value (which is
briefly referred to as a coordinate value below) of the
second boundary in the first direction in a screen coor-
dinate system of the user end falls within a coordinate
value range of the desktop image in the first direction in
the screen coordinate system of the user end, and the
coordinate value of the second boundary is an integer
multiple of the first preset segmentation length L. In ad-
dition, a distance between the first boundary and the sec-
ond boundary is less than or equal to the first preset seg-
mentation length L. A length k3, in the first direction, of
each of the plurality of image areas except the first image
area and a last image area is equal to the first preset
segmentation length L, a length k5, in the first direction,
of the last image area in the plurality of image areas meets
a third formula, and the third formula is: 

where
y2 = [(N - k4)/k3] - 1, N is a total length of the desktop
image in the first direction, [] indicates rounding up, k4 is
a length of the first image area in the first direction, and
k4 is equal to the distance between the first boundary
and the second boundary of the first image area.
[0120] It should be noted that the first image area is an
image area that is closest to the instruction origin of the
desktop image in the first direction and that is in the plu-
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rality of image areas obtained by segmenting the desktop
image.
[0121] It can be learned from the foregoing descrip-
tions that the coordinate value of the second boundary
of the first image area is an integer multiple of the first
preset segmentation length L, and lengths, in the first
direction, of other image areas in the plurality of image
areas except the first image area and the last image area
are all equal to the first preset segmentation length.
Therefore, coordinate values, in the first direction in the
screen coordinate system of the user end, of two bound-
aries that are parallel to the second direction and that are
in each of the other image areas are both an integer mul-
tiple of the first preset segmentation length L.
[0122] In addition, it can be learned from the third for-
mula that, when a difference between the total length N
of the desktop image in the first direction and the length
k4 of the first image area in the first direction is an integer
multiple of the first preset segmentation length L, the
length k5 of the last image area in the first direction is
equal to the first preset segmentation length L. When a
difference between the total length N of the desktop im-
age in the first direction and the length k4 of the first
image area in the first direction is not an integer multiple
of the first preset segmentation length L, the length k5 of
the last image area in the first direction is equal to a re-
mainder obtained by dividing the difference between the
total length N of the desktop image in the first direction
and the length k4 of the first image area in the first direc-
tion by the first preset segmentation length L.
[0123] For example, as shown in FIG. 2H, a coordinate
value of an instruction origin F3 of a desktop image T3
in the first direction (namely, a row direction x) of the
screen coordinate system of the user end is 17, the first
preset segmentation length L is equal to 2, and a length
of the desktop image T3 in the first direction is 7. It can
be learned from the foregoing descriptions that a first
boundary j 1 of a first image area f1 in a plurality of image
areas obtained by segmenting the desktop image T3 is
parallel to the second direction (namely, a column direc-
tion y), and passes the instruction origin F3. A second
boundary j2 of the first image area f1 is parallel to the
second direction, and a coordinate value of the second
boundary j2 in the first direction in the screen coordinate
system of the user end falls within a coordinate value
range of the desktop image T3 in the first direction in the
screen coordinate system of the user end. The coordi-
nate value of the second boundary j2 in the first direction
in the screen coordinate system of the user end is an
integer multiple of the first preset segmentation length L.
In addition, a distance between the first boundary j1 and
the second boundary j2 is less than or equal to the first
preset segmentation length L. Therefore, the coordinate
value of the second boundary j2 in the first direction in
the screen coordinate system of the user end is 18. In
other words, a length of the first image area f1 in the first
direction is 1. According to the third formula, y2 = [(7 -
1)/2] - 1 = 2, 2 3 2 + 1 + k5 = 7, and k5 = 2. The serving

end may segment, by using the instruction origin F3 of
the desktop image T3 as a segmentation starting point,
the desktop image T3 into four image areas f1, f2, f3, and
f4 that are sequentially arranged along the first direction.
The length of the first image area f1 in the first direction
is equal to 1, lengths of the two intermediate image areas
f2 and f3 in the first direction are equal to 2, and a length
of the last image area f4 in the first direction is equal to 2.
[0124] When the desktop image relatively significantly
changes (for example, the desktop image significantly
changes when the user end initially establishes a con-
nection to the virtual machine deployed on the serving
end), the serving end usually sends an entire image to
the user end. A size of the entire image is the same as
the size of the user end screen. In other words, an in-
struction origin of the entire image coincides with an up-
per left corner of the user end screen. When sending the
entire image, the serving end may segment the entire
image based on a fixed step (the first preset length L) by
using the instruction origin (the upper left corner of the
user end screen) as a segmentation starting point, to
obtain a plurality of image areas. Therefore, coordinate
values, in the first direction in the screen coordinate sys-
tem of the user end, of two boundaries that are parallel
to the second direction and that are in each of the plurality
of image areas obtained by segmenting the entire image
are both an integer multiple of the first preset segmenta-
tion length L.
[0125] In the static location segmentation solution, the
coordinate value, in the first direction in the screen coor-
dinate system of the user end, of the second boundary
of the first image area obtained by segmenting the desk-
top image by the serving end is an integer multiple of the
first preset segmentation length L. After obtaining the first
image area through segmentation, the serving end may
segment another area of the desktop image based on a
fixed step to obtain other image areas different from the
first image area and the last image area. Because the
fixed step is the first preset segmentation length, coordi-
nate values, in the first direction in the screen coordinate
system of the user end, of two boundaries that are parallel
to the second direction and that are in each of the other
image areas are both an integer multiple of the first preset
segmentation length L.
[0126] In this way, the other image areas that are dif-
ferent from the first image area and the last image area
and that are obtained by segmenting the desktop image
according to the static location segmentation solution co-
incide with the image areas obtained by segmenting the
entire desktop image. In a subsequent step, there is ac-
cordingly a relatively high percentage of hit image blocks
in an image block set obtained by segmenting the other
image areas. In this way, bandwidth between the serving
end and the user end can be reduced.
[0127] C3. The serving end determines a target image
block subset for each of the plurality of image areas ob-
tained by dividing the desktop image.
[0128] D3. The serving end uses the target image block
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subset of each image area to form the image block set.
[0129] It should be noted that a technical process of
step C3 is similar to the technical process of step C2,
and a technical process of step D3 is similar to the tech-
nical process of step D2. Therefore, details are not de-
scribed herein again in this embodiment of this applica-
tion.
3. A technical process in which the serving end divides
the desktop image according to the motion prediction
segmentation solution to obtain an image block set may
include step A4, step B4, step C4, step D4, step E4, and
step F4.
[0130] A4. The serving end determines an instruction
origin of the desktop image.
[0131] Step A4 is similar to step A2, and details are
not described herein again in this embodiment of this
application.
[0132] B4. The serving end determines a preset area
in the desktop image.
[0133] An instruction origin of the preset area coincides
with the instruction origin of the desktop image, a length
of the preset area in the first direction is equal to an integer
multiple of the first preset segmentation length L, and a
length of the preset area in the second direction is equal
to an integer multiple of a second preset segmentation
length L’. During actual implementation, the length of the
preset area in the first direction may be twice the first
preset segmentation length L, and the length of the preset
area in the second direction may be twice the second
preset segmentation length L’.
[0134] As shown in FIG. 2I, T4 is a desktop image, and
TJ1 is a preset area. An instruction origin of the preset
area TJ1 coincides with an instruction origin of the desk-
top image T4, and the instruction origins are both F4. A
length of the preset area TJ1 in the first direction (namely,
a row direction x) is equal to 2L, in other words, is twice
the first preset segmentation length L. A length of the
preset area TJ1 in the second direction (namely, a col-
umn direction y) is equal to 2L’, in other words, is twice
the second preset segmentation length L’.
[0135] It should be noted that when a size of the desk-
top image is relatively small, and consequently the serv-
ing end cannot determine the preset area in the desktop
image, the serving end may stop dividing the desktop
image according to the motion prediction segmentation
solution.
[0136] C4. The serving end determines a target in-
struction origin in the preset area.
[0137] The target instruction origin is an instruction or-
igin of a target image block, the target image block is a
hit image block, a length of the target image block in the
first direction is equal to the first preset segmentation
length L, and a length of the target image block in the
second direction is equal to the second preset segmen-
tation length L’.
[0138] In addition, the target instruction origin needs
to meet the following two conditions. Condition 1: A dis-
tance L1, in the first direction, between the target instruc-

tion origin and the instruction origin of the desktop image
meets 0 < L1 < L, and a distance L2, in the second di-
rection, between the target instruction origin and the in-
struction origin of the desktop image meets 0 ≤ L2 < L’,
where L is the first preset segmentation length, and L’ is
the second preset segmentation length. Condition 2: A
coordinate value of the target instruction origin in the first
direction in the screen coordinate system of the user end
is not equal to an integer multiple of the first preset seg-
mentation length.
[0139] Because the target instruction origin needs to
meet the foregoing two conditions, for the desktop image,
a first image area obtained through segmentation accord-
ing to the motion prediction segmentation solution is not
the same as the first image area obtained through seg-
mentation according to each of the static location seg-
mentation solution and the instruction origin segmenta-
tion solution. This can avoid a problem of serving-end
repetitive calculation caused by a case in which a plurality
of image areas obtained through segmentation accord-
ing to the motion prediction segmentation solution are
consistent with the plurality of image areas obtained
through segmentation according to the instruction origin
segmentation solution or the static location segmentation
solution.
[0140] D4. The serving end divides the desktop image
into a plurality of image areas along the first direction in
an area division manner included in the motion prediction
segmentation solution.
[0141] Optionally, the area division manner included
in the motion prediction segmentation solution is: dividing
the desktop image into the plurality of image areas by
using the instruction origin of the desktop image as a
segmentation starting point. Each image area is a rec-
tangular area, and the plurality of image areas are se-
quentially arranged along the first direction. A length k7,
in the first direction, of the first image area in the plurality
of image areas is equal to the distance L1, in the first
direction, between the target instruction origin and the
instruction origin of the desktop image; a length k6, in
the first direction, of each of the plurality of image areas
except the first image area and a last image area is equal
to the first preset segmentation length L; a length k8 of
the last image area in the first direction meets a fourth
formula; and the fourth formula is: 

where
y3 = [(N - k7)/k6] - 1, N is a total length of the desktop
image in the first direction, and ÓÒ indicates rounding up.
[0142] It can be learned from the fourth formula that,
when a difference between the total length N of the desk-
top image in the first direction and the length k7 of the
first image area in the first direction is an integer multiple
of the first preset segmentation length L, the length k8 of
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the last image area in the first direction is equal to the
first preset segmentation length L. When a difference be-
tween the total length N of the desktop image in the first
direction and the length k7 of the first image area in the
first direction is not an integer multiple of the first preset
segmentation length L, the length k8 of the last image
area in the first direction is equal to a remainder obtained
by dividing the difference between the total length N of
the desktop image in the first direction and the length k7
of the first image area in the first direction by the first
preset segmentation length L.
[0143] For example, as shown in FIG. 2J, a length of
a desktop image T5 in the first direction (namely, a row
direction) is 7, the first preset segmentation length L is
equal to 2, and a distance L1, in the first direction, be-
tween the target instruction origin MD and an instruction
origin F5 of the desktop image T5 is 1. According to the
fourth formula, y3 = [(7 - 1)/2] - 1 = 2, 2 3 2 + 1 + k8 =
7, and k8 = 2. The serving end may segment, by using
the instruction origin F5 of the desktop image T5 as a
segmentation starting point, the desktop image T5 into
four image areas h1, h2, h3, and h4 that are sequentially
arranged along the first direction. A length of the first
image area h1 in the first direction is equal to 1, lengths
of the two intermediate image areas h2 and h3 in the first
direction are both equal to 2, and a length of the last
image area h4 in the first direction is equal to 2.
[0144] When an instruction origin of a to-be-sent desk-
top image changes compared with an instruction origin
of a sent desktop image, in the motion prediction seg-
mentation solution, a possible location of the instruction
origin of the sent desktop image in the first direction may
be searched for. Then the serving end may segment the
desktop image based on a fixed step (namely, the first
preset segmentation length) by using the possible loca-
tion as a segmentation starting point. In this way, there
is a relatively high possibility that a plurality of image ar-
eas obtained by segmenting the to-be-sent desktop im-
age coincide with a plurality of image areas obtained by
segmenting the sent desktop image, and in a subsequent
step, there is accordingly a relatively high percentage of
hit image blocks in an image block set obtained by seg-
menting the plurality of image areas of the to-be-sent
desktop image. In this way, bandwidth between the serv-
ing end and the user end can be reduced.
[0145] It can be learned from the foregoing descrip-
tions that, because the target image block is the hit image
block, and a distance between the instruction origin
(namely, the target instruction origin) of the target image
block and the instruction origin of the to-be-sent desktop
image is relatively small, the target image block is likely
to be a first image block in a first image area obtained by
segmenting the sent desktop image. In other words, the
target instruction origin is likely to coincide with the in-
struction origin of the sent desktop image. Therefore, in
the foregoing step, searching for the target instruction
origin by the serving end is essentially searching for the
possible location of the instruction origin of the sent desk-

top image in the first direction.
[0146] E4. The serving end determines a target image
block subset for each of the plurality of image areas ob-
tained by dividing the desktop image.
[0147] F4. The serving end uses the target image block
subset of each image area to form the image block set.
[0148] It should be noted that a technical process of
step E4 is similar to the technical process of step C2, and
a technical process of step F4 is similar to the technical
process of step D2. Therefore, details are not described
herein again in this embodiment of this application.
[0149] Step 203: The serving end sends data informa-
tion of each image block and location information of each
image block in the target image block set to a user end.
[0150] Data information of a hit image block in the tar-
get image block set includes a flag value of the hit image
block, data information of a missed image block includes
image data of the missed image block, and the image
data of the missed image block may be pixel values of
the missed image block. The data information of the
missed image block may be encoded pixel values of the
missed image block. A location of an image block in the
desktop image is recorded in location information of the
image block.
[0151] To sum up, according to the image sending
method provided in this embodiment of this application,
the serving end divides the desktop image according to
the image segmentation solution included in the image
segmentation solution set, to obtain the target image
block set meeting the target condition. Then the serving
end sends the data information of each image block and
the location information of each image block in the target
image block set to the user end. The target condition
includes: the percentage of the hit image blocks in the
target image block set is greater than or equal to the
target threshold, or the percentage of the hit image blocks
in the target image block set is greater than the percent-
age of the hit image blocks in the another image block
set. Therefore, it can be ensured that the percentage of
the hit image blocks in the target image block set obtained
by dividing the desktop image by the serving end is rel-
atively high. The data information of the hit image block
is the flag value of the hit image block, the data informa-
tion of the missed image block is the image data of the
missed image block, the image data may be the pixel
values of the missed image block, and a data volume of
the flag value is usually less than a data volume of the
image data. Therefore, compared with the missed image
block, smaller bandwidth is required by the serving end
for sending the data information of the hit image block to
the user end. Accordingly, the relatively high percentage
of the hit image blocks in the target image block set ob-
tained by dividing the desktop image by the serving end
may help reduce the bandwidth between the serving end
and the user end.
[0152] Apparatus embodiments of this application are
as follows, and may be used to perform the method em-
bodiments of this application. For details that are not dis-
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closed in the apparatus embodiments of this application,
refer to the method embodiments of this application.
[0153] FIG. 3 is a block diagram of an image sending
apparatus 300 according to an embodiment of this ap-
plication. Referring to FIG. 3, the image sending appa-
ratus 300 may include a division module 301 and a send-
ing module 302.
[0154] The division module 301 is configured to divide
a desktop image according to an image segmentation
solution included in an image segmentation solution set,
to obtain a target image block set, where the target image
block set includes a plurality of image blocks, and each
of the plurality of image blocks is a hit image block or a
missed image block; in addition, the target image block
set meets a target condition, and the target condition in-
cludes: a percentage of hit image blocks in the target
image block set is greater than or equal to a target thresh-
old, or a percentage of hit image blocks in the target im-
age block set is greater than a percentage of hit image
blocks in another image block set; and the another image
block set is obtained by dividing the desktop image ac-
cording to another image segmentation solution included
in the image segmentation solution set.
[0155] The sending module 302 is configured to send
data information of each image block and location infor-
mation of each image block in the target image block set
to a user end, where data information of the hit image
block includes a flag value of the hit image block, data
information of the missed image block includes image
data of the missed image block, and a location of each
image block in the desktop image is recorded in the lo-
cation information of the image block.
[0156] In an embodiment of this application, the divi-
sion module 301 is configured to: separately divide the
desktop image by sequentially using a plurality of image
segmentation solutions in the image segmentation solu-
tion set, until a percentage of a quantity of hit image
blocks in an image block set obtained through division in
a quantity of all image blocks in the image block set ob-
tained through division is greater than or equal to the
target threshold; and use, as the target image block set,
the image block set obtained through division.
[0157] In an embodiment of this application, the divi-
sion module 301 is configured to: separately divide the
desktop image according to each image segmentation
solution in the image segmentation solution set, to obtain
an image block set corresponding to each image seg-
mentation solution; for each image block set, calculate a
percentage of a quantity of hit image blocks in the image
block set in a quantity of all image blocks in the image
block set; and select, as the target image block set, an
image block set with a highest percentage from a plurality
of image block sets corresponding to all image segmen-
tation solutions in the image segmentation solution set.
[0158] In an embodiment of this application, the plu-
rality of image segmentation solutions in the image seg-
mentation solution set include different area division
manners, and the division module 301 is configured to:

divide the desktop image into a plurality of image areas
along a first direction in an area division manner of the
image segmentation solution; and divide each of the plu-
rality of image areas into at least one image block.
[0159] In an embodiment of this application, the divi-
sion module 301 is configured to: determine an instruc-
tion origin of the desktop image, where the instruction
origin of the desktop image is a vertex of a bounding
rectangle of the desktop image, and the first direction is
parallel to a side of the bounding rectangle; and
segment, by using the instruction origin of the desktop
image as a segmentation starting point, the desktop im-
age into the plurality of image areas that are sequentially
arranged along the first direction, where a length k1, in
the first direction, of each of the plurality of image areas
except a last image area is equal to a first preset seg-
mentation length, and a length k2 of the last image area
in the first direction meets: k2 = N- y1 3 k1 and y1 =
ÓN/k1Ò - 1, where N is a total length of the desktop image
in the first direction, and [] indicates rounding up.
[0160] In an embodiment of this application, the divi-
sion module 301 is configured to segment, by using an
instruction origin of the desktop image as a segmentation
starting point, the desktop image into the plurality of im-
age areas that are sequentially arranged along the first
direction, where the instruction origin of the desktop im-
age is a vertex of a bounding rectangle of the desktop
image, and the first direction is parallel to a side of the
bounding rectangle. A length k3, in the first direction, of
each of the plurality of image areas except a first image
area and a last image area is equal to a first preset seg-
mentation length L, a first boundary of the first image
area passes the instruction origin of the desktop image,
a coordinate value of a second boundary of the first image
area in the first direction in a screen coordinate system
falls within a coordinate range of the desktop image in
the first direction in the screen coordinate system, and
is an integer multiple of the first preset segmentation
length, both the first boundary and the second boundary
are perpendicular to the first direction, a distance be-
tween the first boundary and the second boundary is less
than or equal to the first preset segmentation length, and
a length k4 of the first image area in the first direction
and a length k5 of the last image area in the first direction
meet: 

where
y2 = [(N - k4)/k3] - 1, N is a total length of the desktop
image in the first direction, [] indicates rounding up, and
k4 is equal to the distance between the first boundary
and the second boundary.
[0161] In an embodiment of this application, the divi-
sion module 301 is configured to: determine a target im-
age block in a preset area of the desktop image, where
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the target image block is a hit image block, a length of
the target image block in the first direction is equal to a
first preset segmentation length L, a length of the target
image block in a second direction is equal to a second
preset segmentation length L’, the first direction is per-
pendicular to the second direction, and an instruction or-
igin of the preset area is the same as an instruction origin
of the desktop image; and segment, by using the instruc-
tion origin of the desktop image as a segmentation start-
ing point, the desktop image into the plurality of image
areas that are sequentially arranged along the first direc-
tion, where a length k6, in the first direction, of each of
the plurality of image areas except a first image area and
a last image area is equal to the first preset segmentation
length L, and a length k7 of the first image area in the
first direction and a length k8 of the last image area in
the first direction meet: 

where
y3 = [(N - k7)/k6] - 1, N is a total length of the desktop
image in the first direction, [] indicates rounding up, and
k7 is equal to a distance, in the first direction, between
an instruction origin of the target image block and the
instruction origin of the desktop image.
[0162] In an embodiment of this application, the dis-
tance L1, in the first direction, between the instruction
origin of the target image block and the instruction origin
of the desktop image meets 0 < L1 < L, and a distance
L2, in the second direction, between the instruction origin
of the target image block and the instruction origin of the
desktop image meets 0 ≤ L2 < L’.
[0163] In an embodiment of this application, the divi-
sion module 301 is configured to separately divide the
image area sequentially according to block segmentation
solutions included in a block segmentation solution set,
to obtain a target image block subset, where the target
image block subset includes a plurality of image blocks;
the target image block subset meets a target sub-condi-
tion; the target sub-condition includes: a percentage of
hit image blocks in the target image block subset is great-
er than or equal to a target sub-threshold, or a percentage
of hit image blocks in the target image block subset is
greater than a percentage of hit image blocks in another
image block subset; and the another image block subset
is obtained by dividing the image area according to an-
other block segmentation solution included in the block
segmentation solution set.
[0164] In an embodiment of this application, the divi-
sion module 301 is configured to: determine, from a
length value set, a first length value R1 corresponding to
the block segmentation solution, where the length value
set includes a plurality of length values, each length value
included in the length value set is less than or equal to
the second preset segmentation length L’, and different

length values in the length value set are used in different
block segmentation solutions in the block segmentation
solution set; and segment the image area into the plurality
of image blocks that are sequentially arranged along the
second direction, where a length p1, in the second direc-
tion, of each of the plurality of image blocks except a first
image block and a last image block is equal to the second
preset segmentation length L’, and a length p2 of the first
image block in the second direction and a length p3 of
the last image block in the second direction meet: 

where
z = Ó(M - p2)/p1Ò - 1, M is a total length of the desktop
image in the second direction, [] indicates rounding up,
p2 is equal to the first length value R1, and the second
direction is perpendicular to the first direction.
[0165] In an embodiment of this application, a priority
order of the plurality of length values in the length value
set is determined based on historical hit ratios, and the
hit ratios are percentages of hit image blocks in image
block subsets obtained by dividing the image area based
on the length values; and a priority order of a plurality of
block segmentation solutions in the block segmentation
solution set corresponds to the priority order in the length
value set.
[0166] In an embodiment of this application, the divi-
sion module 301 is configured to: obtain a second length
value, where the second length value is a length value
used in a target block segmentation solution used to di-
vide a previous image area of the image area, and the
previous image area is an image area that is adjacent to
the image area along the first direction in the desktop
image and that has been divided into image blocks; divide
the image area by using the block segmentation solution
corresponding to the second length value, to obtain an
alternative image block subset; use the alternative image
block subset as the target image block subset when a
percentage of hit image blocks in the alternative image
block subset is greater than or equal to the target sub-
threshold; and when a percentage of hit image blocks in
the alternative image block subset is less than the target
sub-threshold, divide the image area by sequentially us-
ing the plurality of block segmentation solutions in the
block segmentation solution set, to obtain the target im-
age block subset.
[0167] To sum up, according to the image sending ap-
paratus provided in this embodiment of this application,
the serving end divides the desktop image according to
the image segmentation solution included in the image
segmentation solution set, to obtain the target image
block set meeting the target condition. Then the serving
end sends the data information of each image block and
the location information of each image block in the target
image block set to the user end. The target condition
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includes: the percentage of the hit image blocks in the
target image block set is greater than or equal to the
target threshold, or the percentage of the hit image blocks
in the target image block set is greater than the percent-
age of the hit image blocks in the another image block
set. Therefore, it can be ensured that the percentage of
the hit image blocks in the target image block set obtained
by dividing the desktop image by the serving end is rel-
atively high. The data information of the hit image block
is the flag value of the hit image block, the data informa-
tion of the missed image block is the image data of the
missed image block, the image data may be pixel values
of the missed image block, and a data volume of the flag
value is usually less than a data volume of the image
data. Therefore, compared with the missed image block,
smaller bandwidth is required by the serving end for send-
ing the data information of the hit image block to the user
end. Accordingly, the relatively high percentage of the
hit image blocks in the target image block set obtained
by dividing the desktop image by the serving end may
help reduce the bandwidth between the serving end and
the user end.
[0168] An embodiment of this application provides an
image sending apparatus 400. The image sending ap-
paratus 400 may be a serving end in a VDI architecture.
A virtual machine may be deployed on the image sending
apparatus 400. Optionally, the image sending apparatus
400 may be a server, or may be another computing de-
vice on which a virtual machine can be deployed. The
image sending apparatus 400 may be configured to per-
form the image sending method provided in the foregoing
method embodiment.
[0169] Referring to FIG. 4, the image sending appara-
tus 400 includes a processor, for example, a central
processing unit (central processing unit, CPU) 401. The
processor included in the image sending apparatus 400
may be configured to implement a function of the division
module 301 in the foregoing embodiment. The image
sending apparatus 400 includes a memory, for example,
a system memory 404 including a random access mem-
ory (random access memory, RAM) 402 and a read-only
memory (read-only memory, ROM) 403. The image
sending apparatus 400 includes a system bus 405 con-
necting the system memory 404 and the central process-
ing unit 401. The image sending apparatus 400 further
includes a basic input/output (input/output, I/O) system
406 that helps components in a computer to transmit in-
formation, and a large-capacity storage device 407 con-
figured to store an operating system 413, an application
program 414, and another program module 415.
[0170] The basic input/output system 406 includes a
display 408 configured to display information and an input
device 409, such as a mouse or a keyboard, used by a
user to enter information. The display 408 and the input
device 409 are connected to the central processing unit
401 by using an input/output controller 410 connected to
the system bus 405. The basic input/output system 406
may further include the input/output controller 410, to re-

ceive and process input from a plurality of other devices,
such as a keyboard, a mouse, or an electronic stylus.
Similarly, the input/output controller 410 further provides
output to a display screen, a printer, or another type of
output device.
[0171] The large-capacity storage device 407 is con-
nected to the central processing unit 401 by using a large-
capacity storage controller (not shown) connected to the
system bus 405. The large-capacity storage device 407
and a computer readable medium associated with the
large-capacity storage device 407 provide non-volatile
storage for the image sending apparatus 400. In other
words, the large-capacity storage device 407 may in-
clude a computer readable medium (not shown), such
as a hard disk or a CD-ROM drive.
[0172] Generally, the computer readable medium may
include a computer storage medium and a communica-
tions medium. The computer storage medium includes
a volatile medium, a non-volatile medium, a movable me-
dium, or an unmovable medium implemented by using
any method or technology used to store information such
as a computer readable instruction, a data structure, a
program module, or other data. The computer storage
medium includes a RAM, a ROM, an EPROM, an EEP-
ROM, a flash memory or another solid-state storage tech-
nology, a CD-ROM, a DVD or another optical storage, a
cassette, a magnetic tape, or a disk storage or another
magnetic storage device. Certainly, a person skilled in
the art may learn that the computer storage medium is
not limited to the foregoing several types. The system
memory 404 and the large-capacity storage device 407
may be collectively referred to as a memory.
[0173] According to this embodiment of this applica-
tion, the image sending apparatus 400 may be further
connected to a remote computer on a network through
a network such as the Internet for running. To be specific,
the image sending apparatus 400 may be connected to
a network 412 by using a network interface unit 411 con-
nected to the system bus 405, or may be connected to
another type of network or a remote computer system
(not shown) by using the network interface unit 411. The
network interface unit 411 included in the image sending
apparatus 400 may be configured to implement a function
of the sending module 302 in the foregoing embodiment.
[0174] The memory further includes one or more pro-
grams. The one or more programs are stored in the mem-
ory. The central processing unit 401 executes the one or
more programs to implement the image sending method
provided in the foregoing embodiment.
[0175] An embodiment of this application further pro-
vides a non-transitory computer readable storage medi-
um including an instruction, for example, a memory in-
cluding an instruction, and the foregoing instruction may
be executed by a processor to implement the image
sending method in the method embodiment of this appli-
cation. For example, the non-transitory computer read-
able storage medium may be a ROM, a random access
memory (RAM), a CD-ROM, a magnetic tape, a floppy
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disk, or an optical data storage device.
[0176] An embodiment of this application further pro-
vides a computer program product including an instruc-
tion. When the computer program product is run on a
computer, the computer is enabled to perform the image
sending method in the method embodiment of this appli-
cation.
[0177] A person of ordinary skill in the art may under-
stand that all or some of the steps of the embodiments
may be implemented by hardware or a program instruct-
ing related hardware. The program may be stored in a
computer readable storage medium. The storage medi-
um mentioned above may be a read-only memory, a
magnetic disk, an optical disc, or the like.
[0178] The foregoing descriptions are merely optional
embodiments of this application, but are not intended to
limit this application. Any modification, equivalent re-
placement, or improvement made without departing from
the spirit and principle of this application should fall within
the protection scope of this application.

Claims

1. An image sending method, wherein the method com-
prises:

dividing a desktop image according to an image
segmentation solution comprised in an image
segmentation solution set, to obtain a target im-
age block set, wherein the target image block
set comprises a plurality of image blocks, and
each of the plurality of image blocks is a hit im-
age block or a missed image block; in addition,
the target image block set meets a target con-
dition, and the target condition comprises: a per-
centage of hit image blocks in the target image
block set is greater than or equal to a target
threshold, or a percentage of hit image blocks
in the target image block set is greater than a
percentage of hit image blocks in another image
block set; and the another image block set is
obtained by dividing the desktop image accord-
ing to another image segmentation solution
comprised in the image segmentation solution
set; and
sending data information of each image block
and location information of each image block in
the target image block set to a user end, wherein
data information of the hit image block compris-
es a flag value of the hit image block, data infor-
mation of the missed image block comprises im-
age data of the missed image block, and a lo-
cation of each image block in the desktop image
is recorded in the location information of the im-
age block.

2. The method according to claim 1, wherein the divid-

ing a desktop image according to an image segmen-
tation solution comprised in an image segmentation
solution set, to obtain a target image block set com-
prises:

separately dividing the desktop image by se-
quentially using a plurality of image segmenta-
tion solutions in the image segmentation solu-
tion set, until a percentage of a quantity of hit
image blocks in an image block set obtained
through division in a quantity of all image blocks
in the image block set obtained through division
is greater than or equal to the target threshold;
and
using, as the target image block set, the image
block set obtained through division.

3. The method according to claim 1, wherein the divid-
ing a desktop image according to an image segmen-
tation solution comprised in an image segmentation
solution set, to obtain a target image block set com-
prises:

separately dividing the desktop image according
to each image segmentation solution in the im-
age segmentation solution set, to obtain an im-
age block set corresponding to each image seg-
mentation solution;
for each image block set, calculating a percent-
age of a quantity of hit image blocks in the image
block set in a quantity of all image blocks in the
image block set; and
selecting, as the target image block set, an im-
age block set with a highest percentage from a
plurality of image block sets corresponding to all
image segmentation solutions in the image seg-
mentation solution set.

4. The method according to any one of claims 1 to 3,
wherein the plurality of image segmentation solu-
tions in the image segmentation solution set com-
prise different area division manners; and
the dividing the desktop image according to each
image segmentation solution in the image segmen-
tation solution set comprises:

dividing the desktop image into a plurality of im-
age areas along a first direction in an area divi-
sion manner of the image segmentation solu-
tion; and
dividing each of the plurality of image areas into
at least one image block.

5. The method according to claim 4, wherein the divid-
ing the desktop image into a plurality of image areas
along a first direction in an area division manner of
an image segmentation solution in the image seg-
mentation solution set comprises:
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determining an instruction origin of the desktop
image, wherein the instruction origin of the desk-
top image is a vertex of a bounding rectangle of
the desktop image, and the first direction is par-
allel to a side of the bounding rectangle; and
segmenting, by using the instruction origin of the
desktop image as a segmentation starting point,
the desktop image into the plurality of image ar-
eas that are sequentially arranged along the first
direction, wherein a length k1, in the first direc-
tion, of each of the plurality of image areas ex-
cept a last image area is equal to a first preset
segmentation length, and a length k2 of the last
image area in the first direction meets: k2 = N -
y1 3 k1 and y1 = [N/k1] - 1, wherein N is a total
length of the desktop image in the first direction,
and ÓÒ indicates rounding up.

6. The method according to claim 4, wherein the divid-
ing the desktop image into a plurality of image areas
along a first direction in an area division manner of
an image segmentation solution in the image seg-
mentation solution set comprises:

segmenting, by using an instruction origin of the
desktop image as a segmentation starting point,
the desktop image into the plurality of image ar-
eas that are sequentially arranged along the first
direction, wherein the instruction origin of the
desktop image is a vertex of a bounding rectan-
gle of the desktop image, and the first direction
is parallel to a side of the bounding rectangle,
wherein
a length k3, in the first direction, of each of the
plurality of image areas except a first image area
and a last image area is equal to a first preset
segmentation length L, a first boundary of the
first image area passes the instruction origin of
the desktop image, a coordinate value of a sec-
ond boundary of the first image area in the first
direction in a screen coordinate system falls
within a coordinate range of the desktop image
in the first direction in the screen coordinate sys-
tem, and is an integer multiple of the first preset
segmentation length, both the first boundary and
the second boundary are perpendicular to the
first direction, a distance between the first
boundary and the second boundary is less than
or equal to the first preset segmentation length,
and a length k4 of the first image area in the first
direction and a length k5 of the last image area
in the first direction meet: 

wherein

y2 = [(N - k4)/k3] - 1, N is a total length of the
desktop image in the first direction, [] indicates
rounding up, and k4 is equal to the distance be-
tween the first boundary and the second bound-
ary.

7. The method according to claim 4, wherein the divid-
ing the desktop image into a plurality of image areas
along a first direction in an area division manner of
an image segmentation solution in the image seg-
mentation solution set comprises:

determining a target image block in a preset area
of the desktop image, wherein the target image
block is a hit image block, a length of the target
image block in the first direction is equal to a first
preset segmentation length L, a length of the
target image block in a second direction is equal
to a second preset segmentation length L’, the
first direction is perpendicular to the second di-
rection, and an instruction origin of the preset
area is the same as an instruction origin of the
desktop image; and
segmenting, by using the instruction origin of the
desktop image as a segmentation starting point,
the desktop image into the plurality of image ar-
eas that are sequentially arranged along the first
direction, wherein a length k6, in the first direc-
tion, of each of the plurality of image areas ex-
cept a first image area and a last image area is
equal to the first preset segmentation length L,
and a length k7 of the first image area in the first
direction and a length k8 of the last image area
in the first direction meet: 

wherein
y3 = [(N - k7)/k6] - 1, N is a total length of the
desktop image in the first direction, [] indicates
rounding up, and k7 is equal to a distance, in
the first direction, between an instruction origin
of the target image block and the instruction or-
igin of the desktop image.

8. The method according to claim 7, wherein the dis-
tance L1, in the first direction, between the instruction
origin of the target image block and the instruction
origin of the desktop image meets 0<L1<L, and a
distance L2, in the second direction, between the
instruction origin of the target image block and the
instruction origin of the desktop image meets 0 ≤ L2
< L’.

9. The method according to any one of claims 4 to 8,
wherein the dividing each of the plurality of image
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areas into at least one image block comprises:
separately dividing the image area sequentially ac-
cording to block segmentation solutions comprised
in a block segmentation solution set, to obtain a tar-
get image block subset, wherein the target image
block subset comprises a plurality of image blocks;
the target image block subset meets a target sub-
condition; the target sub-condition comprises: a per-
centage of hit image blocks in the target image block
subset is greater than or equal to a target sub-thresh-
old, or a percentage of hit image blocks in the target
image block subset is greater than a percentage of
hit image blocks in another image block subset; and
the another image block subset is obtained by divid-
ing the image area according to another block seg-
mentation solution comprised in the block segmen-
tation solution set.

10. The method according to claim 9, wherein the sep-
arately dividing the image area sequentially accord-
ing to block segmentation solutions in a block seg-
mentation solution set comprises:

determining, from a length value set, a first
length value R1 corresponding to the block seg-
mentation solution, wherein the length value set
comprises a plurality of length values, each
length value comprised in the length value set
is less than or equal to the second preset seg-
mentation length L’, and different length values
in the length value set are used in different block
segmentation solutions in the block segmenta-
tion solution set; and
segmenting the image area into the plurality of
image blocks that are sequentially arranged
along the second direction, wherein a length p1,
in the second direction, of each of the plurality
of image blocks except a first image block and
a last image block is equal to the second preset
segmentation length L’, and a length p2 of the
first image block in the second direction and a
length p3 of the last image block in the second
direction meet: 

wherein
z = [(M - p2)/p1] - 1, M is a total length of the
desktop image in the second direction, ÓÒ indi-
cates rounding up, p2 is equal to the first length
value R1, and the second direction is perpen-
dicular to the first direction.

11. The method according to claim 10, wherein a priority
order of the plurality of length values in the length
value set is determined based on historical hit ratios,

and the hit ratios are percentages of hit image blocks
in image block subsets obtained by dividing the im-
age area based on the length values; and
a priority order of a plurality of block segmentation
solutions in the block segmentation solution set cor-
responds to the priority order in the length value set.

12. The method according to claim 11, wherein the di-
viding the image area according to the block seg-
mentation solution set comprises:

obtaining a second length value, wherein the
second length value is a length value used in a
target block segmentation solution used to di-
vide a previous image area of the image area,
and the previous image area is an image area
that is adjacent to the image area along the first
direction in the desktop image and that has been
divided into image blocks;
dividing the image area by using the block seg-
mentation solution corresponding to the second
length value, to obtain an alternative image
block subset;
using the alternative image block subset as the
target image block subset when a percentage
of hit image blocks in the alternative image block
subset is greater than or equal to the target sub-
threshold; or
when a percentage of hit image blocks in the
alternative image block subset is less than the
target sub-threshold, dividing the image area by
sequentially using the plurality of block segmen-
tation solutions in the block segmentation solu-
tion set, to obtain the target image block subset.

13. An image sending apparatus, wherein the apparatus
comprises:

a division module, configured to divide a desktop
image according to an image segmentation so-
lution comprised in an image segmentation so-
lution set, to obtain a target image block set,
wherein the target image block set comprises a
plurality of image blocks, and each of the plural-
ity of image blocks is a hit image block or a
missed image block; in addition, the target im-
age block set meets a target condition, and the
target condition comprises: a percentage of hit
image blocks in the target image block set is
greater than or equal to a target threshold, or a
percentage of hit image blocks in the target im-
age block set is greater than a percentage of hit
image blocks in another image block set; and
the another image block set is obtained by di-
viding the desktop image according to another
image segmentation solution comprised in the
image segmentation solution set; and
a sending module, configured to send data in-
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formation of each image block and location in-
formation of each image block in the target im-
age block set to a user end, wherein data infor-
mation of the hit image block comprises a flag
value of the hit image block, data information of
the missed image block comprises image data
of the missed image block, and a location of each
image block in the desktop image is recorded in
the location information of the image block.

14. The apparatus according to claim 13, wherein the
division module is configured to:

separately divide the desktop image by sequen-
tially using a plurality of image segmentation so-
lutions in the image segmentation solution set,
until a percentage of a quantity of hit image
blocks in an image block set obtained through
division in a quantity of all image blocks in the
image block set obtained through division is
greater than or equal to the target threshold; and
use, as the target image block set, the image
block set obtained through division.

15. The apparatus according to claim 13, wherein the
division module is configured to:

separately divide the desktop image according
to each image segmentation solution in the im-
age segmentation solution set, to obtain an im-
age block set corresponding to each image seg-
mentation solution;
for each image block set, calculate a percentage
of a quantity of hit image blocks in the image
block set in a quantity of all image blocks in the
image block set; and
select, as the target image block set, an image
block set with a highest percentage from a plu-
rality of image block sets corresponding to all
image segmentation solutions in the image seg-
mentation solution set.

16. The apparatus according to any one of claims 13 to
15, wherein the plurality of image segmentation so-
lutions in the image segmentation solution set com-
prise different area division manners, and the divi-
sion module is configured to:

divide the desktop image into a plurality of image
areas along a first direction in an area division
manner of the image segmentation solution; and
divide each of the plurality of image areas into
at least one image block.

17. The apparatus according to claim 16, wherein the
division module is configured to:

determine an instruction origin of the desktop

image, wherein the instruction origin of the desk-
top image is a vertex of a bounding rectangle of
the desktop image, and the first direction is par-
allel to a side of the bounding rectangle; and
segment, by using the instruction origin of the
desktop image as a segmentation starting point,
the desktop image into the plurality of image ar-
eas that are sequentially arranged along the first
direction, wherein a length k1, in the first direc-
tion, of each of the plurality of image areas ex-
cept a last image area is equal to a first preset
segmentation length, and a length k2 of the last
image area in the first direction meets: k2 = N -
y1 3 k1 and y1 = ÓN/k1Ò - 1, wherein N is a total
length of the desktop image in the first direction,
and ÓÒ indicates rounding up.

18. The apparatus according to claim 16, wherein the
division module is configured to:

segment, by using an instruction origin of the
desktop image as a segmentation starting point,
the desktop image into the plurality of image ar-
eas that are sequentially arranged along the first
direction, wherein the instruction origin of the
desktop image is a vertex of a bounding rectan-
gle of the desktop image, and the first direction
is parallel to a side of the bounding rectangle,
wherein
a length k3, in the first direction, of each of the
plurality of image areas except a first image area
and a last image area is equal to a first preset
segmentation length L, a first boundary of the
first image area passes the instruction origin of
the desktop image, a coordinate value of a sec-
ond boundary of the first image area in the first
direction in a screen coordinate system falls
within a coordinate range of the desktop image
in the first direction in the screen coordinate sys-
tem, and is an integer multiple of the first preset
segmentation length, both the first boundary and
the second boundary are perpendicular to the
first direction, a distance between the first
boundary and the second boundary is less than
or equal to the first preset segmentation length,
and a length k4 of the first image area in the first
direction and a length k5 of the last image area
in the first direction meet: 

wherein
y2 = [(N - k4)/k3] - 1, N is a total length of the
desktop image in the first direction, [] indicates
rounding up, and k4 is equal to the distance be-
tween the first boundary and the second bound-
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ary.

19. The apparatus according to claim 16, wherein the
division module is configured to:

determine a target image block in a preset area
of the desktop image, wherein the target image
block is a hit image block, a length of the target
image block in the first direction is equal to a first
preset segmentation length L, a length of the
target image block in a second direction is equal
to a second preset segmentation length L’, the
first direction is perpendicular to the second di-
rection, and an instruction origin of the preset
area is the same as an instruction origin of the
desktop image; and
segment, by using the instruction origin of the
desktop image as a segmentation starting point,
the desktop image into the plurality of image ar-
eas that are sequentially arranged along the first
direction, wherein a length k6, in the first direc-
tion, of each of the plurality of image areas ex-
cept a first image area and a last image area is
equal to the first preset segmentation length L,
and a length k7 of the first image area in the first
direction and a length k8 of the last image area
in the first direction meet: 

wherein
y3 = [(N - k7)/k6] - 1, N is a total length of the
desktop image in the first direction, [] indicates
rounding up, and k7 is equal to a distance, in
the first direction, between an instruction origin
of the target image block and the instruction or-
igin of the desktop image.

20. The apparatus according to claim 19, wherein the
distance L1, in the first direction, between the instruc-
tion origin of the target image block and the instruc-
tion origin of the desktop image meets 0<L1<L, and
a distance L2, in the second direction, between the
instruction origin of the target image block and the
instruction origin of the desktop image meets 0 ≤ L2
< L’.

21. The apparatus according to any one of claims 16 to
20, wherein the division module is configured to:
separately divide the image area sequentially ac-
cording to block segmentation solutions comprised
in a block segmentation solution set, to obtain a tar-
get image block subset, wherein the target image
block subset comprises a plurality of image blocks;
the target image block subset meets a target sub-
condition; the target sub-condition comprises: a per-

centage of hit image blocks in the target image block
subset is greater than or equal to a target sub-thresh-
old, or a percentage of hit image blocks in the target
image block subset is greater than a percentage of
hit image blocks in another image block subset; and
the another image block subset is obtained by divid-
ing the image area according to another block seg-
mentation solution comprised in the block segmen-
tation solution set.

22. The apparatus according to claim 21, wherein the
division module is configured to:

determine, from a length value set, a first length
value R1 corresponding to the block segmenta-
tion solution, wherein the length value set com-
prises a plurality of length values, each length
value comprised in the length value set is less
than or equal to the second preset segmentation
length L’, and different length values in the
length value set are used in different block seg-
mentation solutions in the block segmentation
solution set; and
segment the image area into the plurality of im-
age blocks that are sequentially arranged along
the second direction, wherein a length p1, in the
second direction, of each of the plurality of image
blocks except a first image block and a last im-
age block is equal to the second preset segmen-
tation length L’, and a length p2 of the first image
block in the second direction and a length p3 of
the last image block in the second direction
meet: 

wherein
z = Ó(M - p2)/p1Ò - 1, M is a total length of the
desktop image in the second direction, ÓÒ indi-
cates rounding up, p2 is equal to the first length
value R1, and the second direction is perpen-
dicular to the first direction.

23. The apparatus according to claim 22, wherein a pri-
ority order of the plurality of length values in the
length value set is determined based on historical
hit ratios, and the hit ratios are percentages of hit
image blocks in image block subsets obtained by
dividing the image area based on the length values;
and
a priority order of a plurality of block segmentation
solutions in the block segmentation solution set cor-
responds to the priority order in the length value set.

24. The apparatus according to claim 23, wherein the
division module is configured to:
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obtain a second length value, wherein the sec-
ond length value is a length value used in a target
block segmentation solution used to divide a
previous image area of the image area, and the
previous image area is an image area that is
adjacent to the image area along the first direc-
tion in the desktop image and that has been di-
vided into image blocks;
divide the image area by using the block seg-
mentation solution corresponding to the second
length value, to obtain an alternative image
block subset;
use the alternative image block subset as the
target image block subset when a percentage
of hit image blocks in the alternative image block
subset is greater than or equal to the target sub-
threshold; or
when a percentage of hit image blocks in the
alternative image block subset is less than the
target sub-threshold, divide the image area by
sequentially using the plurality of block segmen-
tation solutions in the block segmentation solu-
tion set, to obtain the target image block subset.

25. An image sending apparatus, wherein the apparatus
comprises a processor and a memory; and
the processor is configured to execute an instruction
stored in the memory, and the processor executes
the instruction to implement the image sending meth-
od according to any one of claims 1 to 12.

26. A computer readable storage medium, wherein the
computer readable storage medium stores an in-
struction, and when the instruction is executed on a
computer, the computer is enabled to perform the
image sending method according to any one of
claims 1 to 12.
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