DATA CODING METHOD AND APPARATUS, AND COMPUTER
READABLE STORAGE MEDIUM

RELATED APPLICATION

[0001] This application claims priority to Chinese Patent Application No. 202011264969.1,
entitled "DATA CODING METHOD AND APPARATUS, AND COMPUTER-READABLE
STORAGE MEDIUM" filed with the China National Intellectual Property Administration, PRC on

November 13, 2020, which is incorporated herein by reference in its entirety.

FIELD OF THE TECHNOLOGY

[0002] This application relates to the technical field of data processing, and particularly to a

data coding method and apparatus, and a computer-readable storage medium.

BACKGROUND OF THE DISCLOSURE

[0003] Many daily life scenarios involve compression of video data. For example, when
user A transmits a piece of video data to user B, a process of compressing and then transmitting the
video data is involved. When video data is compressed, motion vector information of each image
frame in the video data is used. The motion vector information may represent a relative change

between adjacent image frames of the video data.

SUMMARY
[0004] The present disclosure provides a method for encoding video data, including:
[0005] acquiring at least two coding units in an image frame in video data, and acquiring

motion vector information of each coding unit of the at least two coding units;

[0006] determining overall average vector information of the image frame based on the

motion vector information of each coding unit;

[0007] determining component average vector information of the image frame in a reference
direction based on component vector information of the motion vector information of each coding

unit in the reference direction; and

[0008] determining a frame execution policy of the image frame for a motion search

operation in the reference direction according to the overall average vector information and the



component average vector information, wherein the frame execution policy indicating a frame

enable execution policy or a frame disable execution policy.

[0009] An aspect of the present disclosure provides an apparatus for encoding video data,
including:
[0010] a motion information acquisition module, configured to acquire at least two coding

units in an image frame in video data, and acquire motion vector information of each coding unit of

the at least two coding units;

[0011] an overall information determination module, configured to determine overall
average vector information of the target image frame based on the motion vector information of

each coding unit;

[0012] a component information determination module, configured to determine component
average vector information of the target image frame in a reference direction based on component
vector information of the motion vector information of each coding unit in the reference direction;

and

[0013] a policy determination module, configured to determine a frame execution policy of
the target image frame for a motion search operation correlated with the reference direction
according to the overall average vector information and the component average vector information,
wherein the frame execution policy indicating a frame enable execution policy or a frame disable

execution policy.

[0014] An aspect of the present disclosure provides a computer device, including a memory
and a processor, the memory storing a computer program, the computer program, when executed by
the processor, causing the processor to perform the method according to the foregoing aspect.

[0015] An aspect of the present disclosure provides a computer-readable storage medium
storing a computer program, the computer program including program instructions, the program
instructions, when executed by a processor, causing the processor to perform the method according

to the foregoing aspect.

[0016] According to an aspect of the present disclosure, a computer program product or a
computer program is provided, the computer program product or the computer program including
computer instructions, the computer instructions being stored in a computer-readable storage
medium. A processor of a computer device reads the computer instructions from the
computer-readable storage medium, and executes the computer instructions, so that the computer

device performs the method provided in the optional implementations of the foregoing aspect.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0017] To describe the technical solutions in the present disclosure or the related art more
clearly, the following briefly describes the accompanying drawings required for describing the
embodiments or the related art. Apparently, the accompanying drawings in the following
description show only some embodiments of the present disclosure, and a person of ordinary skill in
the art may derive other drawings from the accompanying drawings without creative efforts.

[0018] FIG. 1 is a schematic structural diagram of a network architecture according to an
embodiment of the present disclosure.

[0019] FIG. 2 is a schematic scenario diagram of data coding according to the present
disclosure.

[0020] FIG. 3 is a schematic flowchart of a data coding method according to the present
disclosure.

[0021] FIG. 4 is a schematic scenario diagram of acquiring motion vector information

according to the present disclosure.

[0022] FIG. 5 is a schematic scenario diagram of acquiring component average vector

information according to the present disclosure.

[0023] FIG. 6 is a schematic scenario diagram of acquiring component average vector

information according to the present disclosure.

[0024] FIG. 7 is a schematic scenario diagram of acquiring vector information according to

the present disclosure.

[0025] FIG. 8 is a schematic scenario diagram of acquiring a unit component vector value

according to the present disclosure.

[0026] FIG. 9 is a schematic structural diagram of a data coding apparatus according to the

present disclosure.
[0027] FIG. 10 is a schematic structural diagram of a computer device according to the
present disclosure.

DESCRIPTION OF EMBODIMENTS

[0028] The technical solutions in the present disclosure are clearly and completely described
below with reference to the accompanying drawings in the present disclosure. Apparently, the

described embodiments are merely some rather than all of the embodiments of the present
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disclosure. All other embodiments obtained by a person of ordinary skill in the art based on the
embodiments of the present disclosure without creative efforts shall fall within the protection scope

of the present disclosure.

[0029] The present disclosure relates to a cloud technology. The cloud technology refers to
a hosting technology that unifies a series of resources such as hardware, software, and networks in a
wide area network or a local area network to implement computing, storage, processing, and

sharing of data.

[0030] The cloud technology is a collective name of a network technology, an information
technology, an integration technology, a management platform technology, an application
technology, and the like based on an application of a cloud computing business mode, and may
form a resource pool, which is used as required, and is flexible and convenient. A cloud computing
technology becomes an important support. A background service of a technical network system
requires a large amount of computing and storage resources, such as a video website, an image
website, and more portal websites. A background service of a technical network system requires a
large amount of computing and storage resources, such as a video website, an image website, and

more portal websites.

[0031] The cloud technology mainly involved in the present disclosure refers to a
technology of transmitting video data, and a technology capable of performing coding compression
and then transmission on video data by use of a cloud server is specifically involved. References are

made to the following content descriptions.

[0032] In the related art, when video data is compressed, a rood-pattern search algorithm is
executed on each image frame in the video data. Executing the rood-pattern search algorithm on the
image frame may find a motion direction in motion vector information of the image frame. It is
usually time-consuming to execute the rood-pattern search algorithm on each image frame, so
executing the rood-pattern search algorithm on each image frame in the video data may lead to
relatively high time consumption in coding of the image frame and further relatively high time
consumption in coding of the video data.

[0033] The present disclosure provides a data coding method. According to the method
provided in the present disclosure, when there is no apparent motion in a horizontal direction or a
vertical direction in a certain image frame, a rood-pattern search algorithm-based operation may not
be executed on this image frame. Therefore, the coding speed for the image frame may be

increased, and the coding speed for the video data may further be increased.



[0034] Referring to FIG. 1, FIG. 1 is a schematic structural diagram of a network
architecture according to an embodiment of the present disclosure. As shown in FIG. 1, the network
architecture may include a server 200 and a terminal device cluster. The terminal device cluster may
include one or more terminal devices. The number of the terminal devices is not limited herein. As
shown in FIG. 1, multiple terminal devices may specifically include a terminal device 100a, a
terminal device 101a, a terminal device 102a, ..., and a terminal device 103a. As shown in FIG. 1,
each of the terminal device 1003, the terminal device 101a, the terminal device 102a, ..., and the
terminal device 103a may establish a network connection with the server 200 so as to perform data

interaction with the server 200 through the network connection.

[0035] The server 200 shown in FIG. 1 may be an independent physical server, or may be a
server cluster including a plurality of physical servers or a distributed system, or may be a cloud
server providing basic cloud computing services, such as a cloud service, a cloud database, cloud
computing, a cloud function, cloud storage, a network service, cloud communication, a middleware
service, a domain name service, a security service, a content delivery network (CDN), big data, and
an artificial intelligence platform. The terminal device may be: an intelligent terminal, such as a
smartphone, a tablet computer, a notebook computer, a desktop computer, and a smart television.
The embodiment of the present disclosure will now be specifically described taking communication

between the terminal device 100a and the server 200 as an example.

[0036] Referring to FIG. 2 together, FIG. 2 is a schematic scenario diagram of data coding
according to the present disclosure. An image frame 100b is an image frame obtained by framing
video data 108b. That is, the image frame 100b may be any image frame in the video data 108b.
The video data 108b may be any piece of video data. The video data 108b is acquired by the
terminal device 100a. For example, the video data 108b may be conference video data recorded by
the terminal device 100a in a real-time online conference. The terminal device 100a, after acquiring
the video data 108b, may send the video data 108b to the server 200 so as to request the server 200
to code the video data 108b. Therefore, the server 200, after acquiring the video data 108b, may
frame the video data 108b to obtain the image frame 100b.

[0037] The server 200 codes each image frame in the video data 108b based on the same
principle. Therefore, descriptions are made herein taking coding of the image frame 100b by the

server 200 as an example.

[0038] As shown in FIG. 2, the server 200 may divide the image frame 100b into multiple
(at least two) coding units. Here, the multiple coding units of the image frame 100b divided by the

server 200 may include n coding units in a region 101b. A value of n may be determined according
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to a practical application scenario, and no limits are made thereto. The n coding units may

specifically include: a coding unit 1, a coding unit 2, a coding unit 3, ..., and a coding unit n.

[0039] Each of the n coding units has corresponding motion vector information. The motion
vector information may represent a change (i.e., motion condition) of the coding unit in the image
frame 100b relative to a coding unit at a corresponding position in a previous image frame of the
image frame 100b in the video data 108b. The motion vector information may be used for coding
the image frame 100b.

[0040] The server 200 may calculate overall average vector information 105b of the image
frame 100b based on the motion vector information respectively corresponding to the n coding units
in the image frame 100b. The overall average vector information 105b represents an average value
of motion vector information corresponding to all the coding units in the image frame 100b. A
specific process of calculating the overall average vector information 105b may refer to

corresponding descriptions in the following embodiment corresponding to FIG. 3.

[0041] The server 200 may also calculate component average vector information 106b of
the image frame 100b in a vertical direction (which can be understood as a y-axis direction) based
on the motion vector information respectively corresponding to the n coding units in the image
frame 100b. The component average vector information 106b represents an average value of the
motion vector information corresponding to all the coding units in the image frame 100b in the
vertical direction. A specific process of calculating the component average vector information 106b

may also refer to corresponding descriptions in the following embodiment corresponding to FIG. 3.

[0042] The server 200 may also calculate component average vector information 107b of
the image frame 100b in a horizontal direction (which can be understood as an x-axis direction)
based on the motion vector information respectively corresponding to the n coding units in the
image frame 100b. The component average vector information 107b represents an average value of
the motion vector information corresponding to all the coding units in the image frame 100b in the
horizontal direction. A specific process of calculating the component average vector information
107b may also refer to corresponding descriptions in the following embodiment corresponding to
FIG. 3.

[0043] When there is a condition described in region 102b or a condition described in region
103b for the overall average vector information 105b, the component average vector information
106b in the vertical direction, and the component average vector information 107b in the horizontal
direction, the server, when coding the image frame 100b, may enable (namely execute) a

rood-pattern search algorithm on the image frame 100b (namely reaching a conclusion in region
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104b). Under other conditions, i.e., conditions except the condition described in region 102b and the
condition described in region 103b, the server may disable (skip executing) the rood-pattern search

algorithm on the image frame 100b.

[0044] The rood-pattern search algorithm is an algorithm used by the server to search for a
motion direction of the motion vector information in the image frame 100b when coding the image
frame 100b. It can be understood that the coding speed for the image frame 100b when the
rood-pattern search algorithm is executed on the image frame 100b is lower than that for the image
frame 100b when the rood-pattern search algorithm is not executed (namely disabled) on the image
frame 100b. Therefore, determining to disable the rood-pattern search algorithm for the image
frame 100b under some conditions (i.e., conditions except the condition described in region 102b
and the condition described in region 103b) based on the overall average vector information 105b,
the component average vector information 106b in the vertical direction, and the component
average vector information 107b in the horizontal direction may increase the coding speed for the
image frame 100b.

[0045] The condition described in region 102b is that: when a ratio of the component
average vector information 106b of the image frame 100b in the vertical direction to the overall
average vector information 105b is greater than a certain ratio threshold, the rood-pattern search
algorithm may be enabled for the image frame 100b. When the ratio of the component average
vector information 106D to the overall average vector information 105b is greater than a certain
ratio threshold (which is configurable), it indicates that there is an apparent motion in the vertical

direction in the image frame 100b relative to the previous image frame.

[0046] The condition described in region 103b is that: when a ratio of the component
average vector information 107b of the image frame 100b in the horizontal direction to the overall
average vector information 105b is greater than a certain ratio threshold (which is configurable), the
rood-pattern search algorithm may be enabled for the image frame 100b. When the ratio of the
component average vector information 107b to the overall average vector information 105b is
greater than a certain ratio threshold, it indicates that there is an apparent motion in the horizontal

direction in the image frame 100b relative to the previous image frame.

[0047] The server 200 may code the video data 108b based on the reached conclusion about
whether it is necessary to execute the rood-pattern search algorithm on the image frame 100b to
obtain coded data of the video data 108b. The server 200 may transmit the coded data to a video

client that needs to play the video data 108b. The video client, after acquiring the coded data, may



decode the coded data to obtain decoded data of the video data 108b. The video client may play the

decoded data, so as to implement playing of the video data 108b.

[0048] According to the method provided in the present disclosure, when there is an
apparent motion in the horizontal direction or the vertical direction in a certain image frame (such
as the image frame 100b), namely there is an apparent horizontal motion or vertical motion, the
rood-pattern search algorithm may be enabled for this image frame. Therefore, the coding speed for

the image frame may be increased.

[0049] Referring to FIG. 3, FIG. 3 is a schematic flowchart of a data coding method
according to the present disclosure. As shown in FIG. 3, the method may include the following
steps:

[0050] Step S101: Acquire at least two coding units in an image frame, and acquire motion

vector information of each of the at least two coding units.

[0051] Specifically, an execution body in the embodiment of the present disclosure may be
any computer device or a device cluster including multiple computer devices. The computer device
may be a server, or a terminal device, and no limits are made thereto. Descriptions are made herein
taking the execution body in the present disclosure being a server as an example. References are

made to the following content descriptions.

[0052] The server may acquire video data. The video data may be any piece of video data.
The video data is sent by a terminal device to the server. The terminal device may send the video
data to the server so as to request the server to code the video data. For example, the video data may
be video data shot by a camera in real time, such as online conference video data. Alternatively, the

video data may be video data shared by a screen.

[0053] The server, when coding the video data, may frame the video data to obtain multiple
(at least two) image frames in the video data. Therefore, the target image frame may be any image
frame in the multiple image frames obtained by framing the video data. The server, when coding the
video data, needs to code each image frame in the video data. Descriptions are made herein taking
coding of the image frame in the video data by the server as an example. It can be understood that
the server codes each image frame in the video data based on the same principle. References are

made to the following content descriptions.

[0054] The server may divide the image frame into multiple coding units. A coding unit
represents an image block in the image frame. Dividing the image frame into the multiple coding
units may implement block-based coding of the image frame.



[0055] Optionally, the server may divide the image frame into the multiple coding units in
the following manner. First, the server may divide the image frame into multiple coding regions of
the same size. Then, the server may further divide each coding region to obtain multiple coding
units in the coding regions respectively. All the coding units in all the coding regions are the

multiple coding units in the image frame.

[0056] The server may further acquire motion vector information (referred to as a motion
vector, recorded as mv, for short) of each coding unit of the image frame. The motion vector
information of each coding unit of the image frame represents a relative motion between the image
frame and a reference image frame. The reference image frame may be an image frame adjacent to
the image frame and before the image frame in the video data. For example, the reference image
frame may be a previous image frame of the image frame in the video data. Therefore, it can be
understood that the motion vector information of each coding unit of the image frame indicates a
change of the image frame relative to the previous image frame (i.e., the reference image frame).
That is, the motion vector information of each coding unit of the image frame indicates motions that

implement change from the reference image frame to the image frame.

[0057] Therefore, the motion vector information of each coding unit of the image frame

may be acquired in the following manner.

[0058] The server, when coding the reference image frame, may divide the reference image
frame into multiple image blocks. The multiple image blocks may be understood as multiple coding
units of the reference image frame. The server may acquire an image block similar to each coding
unit of the image frame from the multiple image blocks obtained by dividing the reference image

frame, as a predicted image block corresponding to each coding unit.

[0059] The reference image frame and the image frame may be the same in size. Positions
of the image blocks of the reference image frame may be in one-to-one correspondence to those of
the coding units of the image frame. That is, the predicted image block in the reference image frame
corresponding to each coding unit of the image frame may be an image block in the reference image
frame at the same corresponding position as each coding unit of the image frame. The image blocks
and coding units at the same positions in the reference image frame and the image frame may be

regarded as being similar.

[0060] Therefore, the server may detect a relative shift between each coding unit and the
corresponding predicted image block. The relative shift represents a motion from the predicted

image block to the corresponding coding unit. Further, the server may obtain the motion vector



information of each coding unit according to the relative shift between each coding unit and the

corresponding predicted image block and target motion vector accuracy.

[0061] The target motion vector accuracy may be set according to a practical application
scenario, and indicates accuracy of the motion vector information of each coding unit. For example,
the target motion vector accuracy may be 1/16-pixel accuracy, 1/4-pixel accuracy, 1/2-pixel
accuracy, 1-pixel accuracy, 2-pixel accuracy, 4-pixel accuracy, or 8-pixel accuracy.

[0062] In practice, the server, before coding the video data, may pre-analyze the video data,
mainly for analytically determining how to code the video data with a minimal rate distortion cost.

The rate distortion cost weighs both a distortion and code rate during coding of the video data. The
server may obtain motion vector information of each coding unit of each image frame during

pre-analysis of the video data.

[0063] Referring to FIG. 4, FIG. 4 is a schematic scenario diagram of acquiring motion
vector information according to the present disclosure. As shown in FIG. 4, the server may frame
video data 100c to obtain multiple image frames in region 101c. In other words, the video data 100c
may include an image frame 102c, an image frame 103c, an image frame 104c, and an image frame
105c.

[0064] The server may determine any one of the image frame 102c, the image frame 103c,
the image frame 104c, and the image frame 105c as an image frame. For example, the image frame
104c is determined as the image frame herein. Therefore, a reference image frame may be the
previous image frame 103c of the image frame 104c. The server may obtain motion vector
information 105c¢ of each coding unit of the image frame according to a relative motion between
each coding unit of the image frame and an image block at a corresponding position in the reference

image frame.

[0065] Step S102: Determine overall average vector information of the image frame based

on the motion vector information of each coding unit.

[0066] Specifically, the server may acquire horizontal component vector information and
vertical component vector information in the motion vector information of each coding unit of the
image frame. Horizontal component vector information in motion vector information of a coding
unit is a component of the motion vector information of the coding unit in a horizontal direction
(which can be understood as an x direction of an Xy plane-coordinate system). Similarly, vertical
component vector information in motion vector information of a coding unit is a component of the

motion vector information of the coding unit in a vertical direction (which can be understood as a 'y
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direction of the xy plane-coordinate system). It can be understood that motion vector information of
a coding unit is a vector, and both horizontal component vector information and vertical component

vector information corresponding to motion vector information of a coding unit are also vectors.

[0067] As a vector, the motion vector information of the coding unit has a direction and a
magnitude. The magnitude of the motion vector information is a length of the motion vector
information (i.e., a length of the vector), which may be referred to as a modulus of the motion
vector information. The server may obtain a modulus of the motion vector information of each
coding unit according to the horizontal component vector information and vertical component
vector information corresponding to each coding unit. The modulus of the motion vector
information of each coding unit of the image frame may be referred to as a unit motion vector value

corresponding to each coding unit.

[0068] For example, a modulus of horizontal component vector information of motion
vector information of a coding unit is x1, and a modulus of vertical component vector information
of the motion vector information of the coding unit is x2. In such case, the unit motion vector value
corresponding to the motion vector information of the coding unit is equal to the modulus of the
motion vector information of the coding unit as well as a value obtained by performing root
extraction on a sum of a square of the modulus x1 of the horizontal component vector information

and a square of the modulus x2 of the vertical component vector information.

[0069] Through the above process, the server may calculate the unit motion vector value
corresponding to each coding unit. The server may calculate an average value of the unit motion
vector values corresponding to all the coding units of the image frame as the overall average vector
information. For example, the server may calculate a sum of the unit motion vector values
respectively corresponding to all the coding units, and then divide the sum by a total number of all
the coding units to obtain the overall average vector information.

[0070] For example, the image frame includes a coding unit 1, a coding unit 2, and a coding
unit 3. A unit motion vector value corresponding to the coding unit 1 is 4, a unit motion vector
value corresponding to the coding unit 2 is 5, and a unit motion vector value corresponding to the
coding unit 3 is 6. Therefore, the overall average vector information of the image frame is
(4+5+6)/3=5.

[0071] Step S103: Determine component average vector information of the image frame in a
reference direction based on component vector information of the motion vector information of

each coding unit in the reference direction.
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[0072] Specifically, the reference direction herein may refer to a horizontal reference
direction (referred to as a horizontal direction for short) or a vertical reference direction (referred to
as a vertical direction for short). Therefore, the component vector information of the motion vector
information herein may be component information in any one of the horizontal reference direction

and the vertical reference direction.

[0073] When the reference direction is the horizontal reference direction, the server may
acquire the component average vector information of the image frame in the reference direction

through the following process.

[0074] The server may obtain a horizontal component value corresponding to each coding
unit according to horizontal component vector information of the motion vector information of each
coding unit (the coding unit in the description below refers to the coding unit of the image frame) in
the horizontal reference direction. The horizontal component value is a magnitude of the horizontal
component vector information. In other words, a modulus of horizontal component vector
information of motion vector information of a coding unit in the horizontal reference direction may

be referred to as a horizontal component value corresponding to the coding unit.

[0075] The server may determine the component average vector information according to
the horizontal component value corresponding to each coding unit and a unit number of the at least
two coding units as follows: the server may determine an average value of the horizontal
component values respectively corresponding to all the coding units as the component average
vector information of the image frame. That is, the server may calculate a sum of the horizontal
component values respectively corresponding to all the coding units, and then divide the sum by a
total number (referred to as a unit number) of all the coding units to obtain the component average

vector information of the image frame.

[0076] For example, the image frame includes a coding unit 1, a coding unit 2, and a coding
unit 3. A horizontal component value corresponding to the coding unit 1 is 6, a horizontal
component value corresponding to the coding unit 2 is 7, and a horizontal component value
corresponding to the coding unit 3 is 8. Therefore, the component average vector information of the
image frame is (6+7+8)/3=7.

[0077] Referring to FIG. 5, FIG. 5 is a schematic scenario diagram of acquiring component
average vector information according to the present disclosure. As shown in FIG. 5, the image
frame may include a coding unit 1, a coding unit 2, ..., and a coding unit n. A value of n is

determined according to a practical application scenario.
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[0078] Horizontal component vector information of motion vector information 100d of the
coding unit 1 in the horizontal reference direction is horizontal component vector information 101d.
Horizontal component vector information of motion vector information 102d of the coding unit 2 in
the horizontal reference direction is horizontal component vector information 103d. Horizontal
component vector information of motion vector information 104d of the coding unit n in the

horizontal reference direction is horizontal component vector information 105d.

[0079] Therefore, a horizontal component value corresponding to the coding unit 1 is a
modulus of the horizontal component vector information 101d, a horizontal component value
corresponding to the coding unit 2 is a modulus of the horizontal component vector information
103d, and a horizontal component value corresponding to the coding unit n is a modulus of the
horizontal component vector information 105d. The modulus refers to a length of a remaining line

segment of the vector after the direction element is removed.

[0080] Therefore, the server may determine an average value of the horizontal component
value corresponding to the coding unit 1, the horizontal component value corresponding to the
coding unit 2, ..., and the horizontal component value corresponding to the coding unit n as
component average vector information 106d of the image frame.

[0081] Similarly, when the reference direction is the vertical reference direction, the server
may acquire the component average vector information of the image frame in the reference

direction through the following process.

[0082] The server may obtain a vertical component value corresponding to each coding unit
according to vertical component vector information of the motion vector information of each coding
unit in the vertical reference direction. The vertical component value is a magnitude of the vertical
component vector information. In other words, a modulus of vertical component vector information
of motion vector information of a coding unit in the vertical reference direction may be referred to

as a vertical component value corresponding to the coding unit.

[0083] The server may determine the component average vector information according to
the vertical component value corresponding to each coding unit and a unit number of the at least
two coding units as follows: the server may determine an average value of the vertical component
values respectively corresponding to all the coding units as the component average vector
information of the image frame. That is, the server may calculate a sum of the vertical component
values respectively corresponding to all the coding units, and then divide the sum by a total number
(referred to as a unit number) of all the coding units to obtain the component average vector

information of the image frame.
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[0084] For example, the image frame includes a coding unit 1, a coding unit 2, and a coding
unit 3. A vertical component value corresponding to the coding unit 1 is 10, a vertical component
value corresponding to the coding unit 2 is 20, and a vertical component value corresponding to the
coding unit 3 is 30. Therefore, the component average vector information of the image frame is
(10+20+30)/3=20.

[0085] Referring to FIG. 6, FIG. 6 is a schematic scenario diagram of acquiring component
average vector information according to the present disclosure. As shown in FIG. 6, the image
frame may include a coding unit 1, a coding unit 2, ..., and a coding unit n. A value of n is

determined according to a practical application scenario.

[0086] Vertical component vector information of motion vector information 100e of the
coding unit 1 in the vertical reference direction is vertical component vector information 101e.
Vertical component vector information of motion vector information 102e of the coding unit 2 in
the vertical reference direction is vertical component vector information 103e. Vertical component
vector information of motion vector information 104e of the coding unit n in the vertical reference

direction is vertical component vector information 105e.

[0087] Therefore, a vertical component value corresponding to the coding unit 1 is a
modulus of the vertical component vector information 101e, a vertical component value
corresponding to the coding unit 2 is a modulus of the vertical component vector information 103e,
and a vertical component value corresponding to the coding unit n is a modulus of the vertical

component vector information 105e.

[0088] Therefore, the server may determine an average value of the vertical component
value corresponding to the coding unit 1, the vertical component value corresponding to the coding
unit 2, ..., and the vertical component value corresponding to the coding unit n as component

average vector information 106e of the image frame.

[0089] Referring to FIG. 7, FIG. 7 is a schematic scenario diagram of acquiring vector
information according to the present disclosure. As shown in FIG. 7, the coding units of the image
frame may include a coding unit 1, a coding unit 2, a coding unit 3, and a coding unit 4. Motion
vector information of the coding unit 1 may be motion vector information 106f. Motion vector
information of the coding unit 2 may be motion vector information 107f. Motion vector information
of the coding unit 3 may be motion vector information 104f. Motion vector information of the

coding unit 4 may be motion vector information 105f.
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[0090] The server may determine an average value of moduli of the motion vector
information 104f, the motion vector information 105f, the motion vector information 106f, and the
motion vector information 107f as overall average vector information 108f of the image frame. The
server may determine an average value of moduli of components of the motion vector information
104f, the motion vector information 105f, the motion vector information 106f, and the motion
vector information 107f in the horizontal direction or the vertical direction as component average

vector information 109f of the image frame.

[0091] Step S104: Determine a frame execution policy of the image frame for a motion
search operation in the reference direction according to the overall average vector information and
the component average vector information, the frame execution policy being a frame enable

execution policy or a frame disable execution policy.

[0092] Specifically, the reference direction may be the horizontal direction and the vertical
direction, so the motion search operation correlated with the reference direction may be a
rood-pattern search algorithm-based operation. A rood-pattern search algorithm is mainly used for
searching for motion directions of the motion vector information of the image frame or the coding
unit in the horizontal direction and/or the vertical direction.

[0093] Executing the motion search operation correlated with the reference direction on the
image frame indicates executing the rood-pattern search algorithm-based operation on the image
frame, namely indicating that the frame execution policy of the image frame for the motion search
operation is the frame enable execution policy. Skipping executing the motion search operation
correlated with the reference direction on the image frame indicates skipping executing the
rood-pattern search algorithm-based operation on the image frame, namely indicating that the frame
execution policy of the image frame for the motion search operation is the frame disable execution
policy.

[0094] Executing the motion search operation correlated with the reference direction on the
image frame may find a motion direction of the motion vector information in the image frame.
Finding the motion direction of the motion vector information in the image frame may further code

the image frame better.

[0095] According to the present disclosure, whether there is an apparent motion in the
horizontal direction or the vertical direction in the image frame is determined according to the
overall average vector information and the component average vector information. When there is an
apparent motion in the horizontal direction or the vertical direction in the image frame, the motion

search operation correlated with the reference direction may be executed on the motion vector
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information in the image frame, namely a rood-pattern search operation is executed. Otherwise, the
motion search operation correlated with the reference direction is not executed on the image frame,
namely the rood-pattern search operation is not executed. That is, when there is no apparent motion
in the horizontal direction or the vertical direction in the image frame, the motion search operation

correlated with the reference direction may not be executed on the motion vector information in the

image frame.

[0096] No matter whether to execute the motion search operation correlated with the
reference direction (i.e., the rood-pattern search algorithm-based operation) on the image frame, it is
necessary to execute an ordinary motion search operation on the image frame. The rood-pattern
search algorithm is mainly used for searching for a motion direction of the image frame in the
horizontal direction or the vertical direction. The ordinary motion search operation may refer to

searching for a motion direction of each pixel in the image frame.

[0097] It can be understood that the rood-pattern search algorithm-based operation is
executed on the image frame to help execute the ordinary motion search operation on the image
frame. When there is an apparent motion in the horizontal direction or the vertical direction in the
image frame, executing the rood-pattern search algorithm on the image frame may ensure more
accuracy and rapid search for the motion direction of the motion vector information of the image
frame. When there is no apparent motion in the horizontal direction or the vertical direction in the
image frame, executing the rood-pattern search algorithm-based operation on the image frame is of
little use. Therefore, when there is no apparent motion in the horizontal direction or the vertical
direction in the image frame, the rood-pattern search algorithm-based operation may not be
executed on the image frame (namely the motion search operation correlated with the reference

direction is not executed).

[0098] It is usually time-consuming to execute the rood-pattern search algorithm-based
operation on an image frame, so executing the rood-pattern search algorithm-based operation
unconditionally on each image frame in the video data during coding of the video data may lead to
relatively high time consumption in coding of the image frame of the video data and further
relatively high time consumption in coding of the video data. Therefore, according to the method
provided in the present disclosure, when there is no apparent motion in the horizontal direction or
the vertical direction in a certain image frame (this image frame may be determined as the
above-mentioned image frame), the rood-pattern search algorithm-based operation may not be
executed on this image frame. Therefore, the coding speed for the image frame may be increased,

and the coding speed for the video data may further be increased.
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[0099] The component average vector information may be component average vector
information in any one of the horizontal direction and the vertical direction. Therefore, it can be
understood that whether there is an apparent motion in the horizontal direction or the vertical
direction in the image frame may be determined based on the component average vector

information in the horizontal direction or the vertical direction.

[0100] This is because if the component average vector information corresponds to the
horizontal direction, when the ratio of the component average vector information of the image
frame in the horizontal direction to the overall average vector information is greater than or equal to
a certain threshold (which is configurable, referred to as a first proportion threshold), it indicates
that the component average vector information of the image frame in the horizontal direction
accounts for a large proportion of the overall average vector information, namely there is an
apparent motion in the horizontal direction in the image frame. When the ratio of the component
average vector information of the image frame in the horizontal direction to the overall average
vector information is less than a certain threshold (which is configurable, referred to as a second
proportion threshold), it indicates that the component average vector information of the image
frame in the horizontal direction accounts for a small proportion of the overall average vector
information, namely there is no apparent motion in the horizontal direction but an apparent motion

in the vertical direction in the image frame.

[0101] Similarly, if the component average vector information corresponds to the vertical
direction, when the ratio of the component average vector information of the image frame in the
vertical direction to the overall average vector information is greater than or equal to a certain
threshold (or the above-mentioned first proportion threshold), it indicates that the component
average vector information of the image frame in the vertical direction accounts for a large
proportion of the overall average vector information, namely there is an apparent motion in the
vertical direction in the image frame. When the ratio of the component average vector information
of the image frame in the vertical direction to the overall average vector information is less than a
certain threshold (which may be the above-mentioned second proportion threshold), it indicates that
the component average vector information of the image frame in the vertical direction accounts for
a small proportion of the overall average vector information, namely there is no apparent motion in

the vertical direction but an apparent motion in the horizontal direction in the image frame.
[0102] The first proportion threshold is greater than the second proportion threshold.

[0103] In other words, if the component average vector information of the image frame in

the horizontal direction accounts for a large proportion of the overall average vector information,
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the component average vector information of the image frame in the vertical direction accounts a
small proportion of the overall average vector information. Conversely, when the component
average vector information of the image frame in the vertical direction accounts for a large
proportion of the overall average vector information, the component average vector information of
the image frame in the horizontal direction accounts for a small proportion of the overall average
vector information. In other words, the component average vector information in the horizontal

direction is negatively correlated with that in the vertical direction, and if one is large, the other is

small.
[0104] Therefore, the above process may be summarized as follows.
[0105] The ratio of the component average vector information to the overall average vector

information may be referred to as a frame component proportion value ranging from 0 to 1. When
the frame component proportion value is greater than or equal to the first proportion threshold, or
the frame component proportion value is less than or equal to the second proportion threshold, it
indicates that there is an apparent motion in the horizontal direction or the vertical direction in the
image frame. Therefore, it may be determined that the frame execution policy of the image frame
for the motion search operation correlated with the reference direction is the frame enable execution
policy.

[0106] When the frame component proportion value is less than the first proportion
threshold and greater than the second proportion threshold, it indicates that there is no apparent
motion in the horizontal direction or the vertical direction in the image frame. Therefore, it may be
determined that the frame execution policy (i.e., the rood-pattern search algorithm-based operation)
of the image frame for the motion search operation correlated with the reference direction is the

frame disable execution policy.

[0107] When determining that the frame execution policy of the image frame for the motion
search operation correlated with the reference direction is the frame disable execution policy, the
server may not execute the rood-pattern search algorithm-based operation on all the coding units in

the image frame.

[0108] Moreover, when determining that the frame execution policy of the image frame for
the motion search operation correlated with the reference direction is the frame enable execution
policy, the server may further specifically determine coding units that need the rood-pattern search
algorithm-based operation and coding units that do not need the rood-pattern search

algorithm-based operation in the multiple coding units of the image frame. Therefore, the coding
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speed for the image frame may further be increased. References are made to the following content

descriptions.

[0109] The server determines whether the rood-pattern search algorithm-based operation
needs to be executed on each coding unit based on the same principle as determining whether the
rood-pattern search algorithm-based operation needs to be executed on the image frame, except that
one is of an image frame level while the other is of a coding unit level.

[0110] Specifically, the server may obtain a motion vector value (or referred as unit
motion vector value) and a component vector value (or referred as unit component vector value) of
each coding unit according to the motion vector information of each coding unit. A unit motion
component value of a coding unit may refer to a magnitude, i.e., modulus, of motion vector
information of the coding unit. A unit component vector value of a coding unit may refer to a
modulus of horizontal component vector information of motion vector information of the coding
unit in the horizontal direction, or a modulus of vertical component vector information of the

motion vector information of the coding unit in the vertical direction.

[0111] Referring to FIG. 8, FIG. 8 is a schematic scenario diagram of acquiring a unit
component vector value according to the present disclosure. As shown in FIG. 8, motion vector
information 100g may be motion vector information of a coding unit of the image frame. A
component of the motion vector information 100g in the vertical direction is vertical component
vector information 101g. A component of the motion vector information 100g in the horizontal

direction is horizontal component vector information 102g.

[0112] As shown in region 103g, the server may determine a modulus 104g of the vertical
component vector information 101g or a modulus 105¢g of the horizontal component vector
information 1029 as a unit component vector value of the coding unit that the motion vector

information 100g belongs to.

[0113] If the rood-pattern search algorithm-based operation needs to be executed on a
certain coding unit, it may be determined that a unit execution policy of the coding unit for the
motion search operation correlated with the reference direction is a unit enable execution policy. If
the rood-pattern search algorithm-based operation needs not to be executed on a certain coding unit,
it may be determined that a unit execution policy of the coding unit for the motion search operation

correlated with the reference direction is a unit disable execution policy.

[0114] Whether a unit execution policy of each coding unit is the unit enable execution

policy or the unit disable execution policy is determined based on the same principle. Therefore,
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assuming that the coding units of the image frame include a coding unit bi, i being a positive integer
less than or equal to the total number of all the coding units of the image frame, descriptions are
made herein taking the determination of whether a unit execution policy of the coding unit bi is the

unit enable execution policy or the unit disable execution policy as an example.

[0115] A ratio of a unit component vector value corresponding to the coding unit bi to a unit
motion vector value of the coding unit bi may be referred to as a unit component proportion value
corresponding to the coding unit bi. When the unit component proportion value corresponding to
the coding unit bi is greater than or equal to a certain threshold (which is configurable, referred to as
a third proportion threshold), or the unit component proportion value corresponding to the coding
unit bi is less than or equal to a certain threshold (which is configurable, referred to as a fourth
proportion threshold), it may be determined that there is an apparent motion in the horizontal
direction or the vertical direction in the coding unit bi. Therefore, it may be determined that the unit
execution policy of the coding unit bi is the unit enable execution policy. The third proportion
threshold is greater than the fourth proportion threshold.

[0116] When the unit component proportion value corresponding to the coding unit bi is
less than the third proportion threshold and greater than the fourth proportion threshold, it may be
determined that there is no apparent motion in the horizontal direction or the vertical direction in the
coding unit bi. Therefore, it may be determined that the unit execution policy of the coding unit bi is

the unit disable execution policy.

[0117] Through the above process, the server may obtain the frame execution policy of the
image frame, and when the frame execution policy of the image frame is the frame enable execution

policy, may further obtain the unit execution policy of each coding unit of the image frame.

[0118] The server may code the video data that the image frame belongs to based on the
obtained frame execution policy of the image frame and the unit execution policy of each coding
unit, thereby obtaining coded data of the video data. The server may send the coded data to a video
client. Then, the video client may decode the coded data to obtain decoded data of the video data,

and further play the decoded data, so as to implement playing of the video data.

[0119] For example, the video data that the image frame belongs to may be sent by a video
client of user 1 to the server. The video client of user 1 sends the video data to the server to request
the server to send the video data to a video client of user 2. Therefore, the server codes the video

data to obtain coded data of the video data, and then may send the coded data to the video client of
user 2. Then, the video client of user 2 may decode the coded data to obtain decoded data, and play

the decoded data.
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[0120] According to the present disclosure, at least two coding units in an image frame are
acquired, and motion vector information of each of the at least two coding units is acquired. Overall
average vector information of the image frame is determined based on the motion vector
information of each coding unit. Component average vector information of the image frame in a
reference direction is determined based on component vector information of the motion vector
information of each coding unit in the reference direction. A frame execution policy of the image
frame for a motion search operation correlated with the reference direction is determined according
to the overall average vector information and the component average vector information, the frame
execution policy being a frame enable execution policy or a frame disable execution policy. It can
be seen that, according to the method disclosed in the present disclosure, the frame execution policy
to be used for the image frame may be determined according to a relationship (such as a proportion)
between the component average vector information and overall average vector information of the
image frame, and using different frame execution policies for the image frame may achieve
different coding speeds for the image frame. Therefore, adaptively determining the frame execution

policy to be used for the image frame may increase the coding speed for the image frame.

[0121] Referring to FIG. 9, FIG. 9 is a schematic structural diagram of a data coding
apparatus according to the present disclosure. As shown in FIG. 9, the data coding apparatus 1 may
include: a motion information acquisition module 101, an overall information determination module

102, a component information determination module 103, and a policy determination module 104.

[0122] The motion information acquisition module 101 is configured to acquire at least two
coding units in an image frame, and acquire motion vector information of each of the at least two

coding units.

[0123] The overall information determination module 102 is configured to determine overall
average vector information of the image frame based on the motion vector information of each

coding unit.

[0124] The component information determination module 103 is configured to determine
component average vector information of the image frame in a reference direction based on
component vector information of the motion vector information of each coding unit in the reference

direction.

[0125] The policy determination module 104 is configured to determine a frame execution
policy of the image frame for a motion search operation in the reference direction according to the
overall average vector information and the component average vector information, the frame

execution policy being a frame enable execution policy or a frame disable execution policy.
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[0126] Specific function implementations of the motion information acquisition module
101, the overall information determination module 102, the component information determination
module 103, and the policy determination module 104 refer to steps S101 to S104 in the
embodiment corresponding to FIG. 3, and will not be elaborated herein.

[0127] The overall information determination module 102 includes: a component
information acquisition unit 1021, a vector value determination unit 1022, and an overall

information determination unit 1023.

[0128] The component information acquisition unit 1021 is configured to acquire horizontal
component vector information and vertical component vector information in the motion vector

information of each coding unit.

[0129] The vector value determination unit 1022 is configured to determine a unit motion
vector value corresponding to each coding unit based on the horizontal component vector

information and vertical component vector information corresponding to each coding unit.

[0130] The overall information determination unit 1023 is configured to determine the
overall average vector information according to the unit motion vector value corresponding to each

coding unit and a unit number of the at least two coding units.

[0131] Specific function implementations of the component information acquisition unit
1021, the vector value determination unit 1022, and the overall information determination unit 1023

refer to step S102 in the embodiment corresponding to FIG. 3, and will not be elaborated herein.

[0132] The reference direction includes a horizontal reference direction. The component
vector information of the motion vector information of each coding unit in the reference direction

includes horizontal component vector information.

[0133] The component information determination module 103 includes: a horizontal
component acquisition unit 1031, a horizontal value determination unit 1032, and a horizontal

information determination unit 1033.

[0134] The horizontal component acquisition unit 1031 is configured to acquire the
horizontal component vector information of the motion vector information of each coding unit in

the horizontal reference direction.

[0135] The horizontal value determination unit 1032 is configured to determine a horizontal
component value corresponding to each coding unit according to the horizontal component vector

information of each coding unit in the horizontal reference direction.
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[0136] The horizontal information determination unit 1033 is configured to determine the
component average vector information according to the horizontal component value corresponding

to each coding unit and a unit number of the at least two coding units.

[0137] Specific function implementations of the horizontal component acquisition unit
1031, the horizontal value determination unit 1032, and the horizontal information determination
unit 1033 refer to step S103 in the embodiment corresponding to FIG. 3, and will not be elaborated

herein.

[0138] The reference direction includes a vertical reference direction. The component vector
information of the motion vector information of each coding unit in the reference direction includes

vertical component vector information.

[0139] The component information determination module 103 includes: a horizontal
component acquisition unit 1034, a horizontal value determination unit 1035, and a horizontal

information determination unit 1036.

[0140] The vertical component acquisition unit 1034 is configured to acquire the vertical
component vector information of the motion vector information of each coding unit in the vertical

reference direction.

[0141] The vertical value determination unit 1035 is configured to determine a vertical
component value corresponding to each coding unit according to the vertical component vector

information of each coding unit in the vertical reference direction.

[0142] The vertical information determination unit 1036 is configured to determine the
component average vector information according to the vertical component value corresponding to

each coding unit and a unit number of the at least two coding units.

[0143] Specific function implementations of the horizontal component acquisition unit
1034, the horizontal value determination unit 1035, and the horizontal information determination
unit 1036 refer to step S103 in the embodiment corresponding to FIG. 3, and will not be elaborated

herein.

[0144] The policy determination module 104 includes: a frame proportion determination

unit 1041, a first policy determination unit 1042, and a second policy determination unit 1043.

[0145] The frame proportion determination unit 1041 is configured to determine a frame
component proportion value according to the overall average vector information and the component

average vector information.
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[0146] The first policy determination unit 1042 is configured to determine, in case that the
frame component proportion value is greater than or equal to a first proportion threshold or the
frame component proportion value is less than or equal to a second proportion threshold, that the
frame execution policy of the image frame for the motion search operation is the frame enable

execution policy.

[0147] The second policy determination unit 1043 is configured to determine, in case that
the frame component proportion value is less than the first proportion threshold and greater than the
second proportion threshold, that the frame execution policy of the image frame for the motion

search operation is the frame disable execution policy.

[0148] Specific function implementations of the frame proportion determination unit 1041,
the first policy determination unit 1042, and the second policy determination unit 1043 refer to step

S104 in the embodiment corresponding to FIG. 3, and will not be elaborated herein.

[0149] The apparatus 1 further includes: a unit value determination module 105 and a unit

policy determination module 106.

[0150] The unit value determination module 105 is configured to determine a unit motion
vector value and unit component vector value of each coding unit according to the motion vector
information of each coding unit in response to determining that the frame execution policy of the
image frame for the motion search operation is the frame enable execution policy.

[0151] The unit policy determination module 106 is configured to determine a unit
execution policy of each coding unit for the motion search operation according to the unit motion

vector value and unit component vector value corresponding to each coding unit.

[0152] Specific function implementations of the unit value determination module 105 and
the unit policy determination module 106 refer to step S104 in the embodiment corresponding to

FIG. 3, and will not be elaborated herein.

[0153] The unit execution policy is a unit enable execution policy or a unit disable
execution policy. The at least two coding units include a coding unit bi, i being a positive integer

less than or equal to a unit number of the at least two coding units.

[0154] The unit policy determination module 106 includes: a unit value determination unit

1061, a first unit policy determination unit 1062, and a second unit policy determination unit 1063.

[0155] The unit value determination unit 1061 is configured to determine a unit component
proportion value corresponding to the coding unit bi according to the unit motion vector value and

unit component vector value corresponding to the coding unit bi.
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[0156] The first unit policy determination unit 1062 is configured to determine, in case that
the unit component proportion value is greater than or equal to a third proportion threshold or the
unit component proportion value is less than or equal to a fourth proportion threshold, that the unit
execution policy of the coding unit bi for the motion search operation is the unit enable execution

policy, the third proportion threshold being greater than the fourth proportion threshold.

[0157] The second unit policy determination unit 1063 is configured to determine, in case
that the unit component proportion value is less than the third proportion threshold and greater than
the fourth proportion threshold, that the unit execution policy of the coding unit bi for the motion

search operation is the unit disable execution policy.

[0158] Specific function implementations of the unit value determination unit 1061, the first
unit policy determination unit 1062, and the second unit policy determination unit 1063 refer to step

S104 in the embodiment corresponding to FIG. 3, and will not be elaborated herein.

[0159] The motion information acquisition module 101 includes: a reference frame
acquisition unit 1011, a predicted block acquisition unit 1012, and a motion information

determination unit 1013.

[0160] The reference frame acquisition unit 1011 is configured to acquire a reference image

frame of the image frame.

[0161] The predicted block acquisition unit 1012 is configured to acquire a predicted image

block similar to each coding unit from the reference image frame.

[0162] The motion information determination unit 1013 is configured to determine the
motion vector information of each coding unit according to a relative shift between each coding unit

and the corresponding predicted image block and target motion vector accuracy.

[0163] Specific function implementations of the reference frame acquisition unit 1011, the
predicted block acquisition unit 1012, and the motion information determination unit 1013 refer to

step S101 in the embodiment corresponding to FIG. 3, and will not be elaborated herein.

[0164] The apparatus 1 further includes: a framing module 107 and a target frame

determination module 108.

[0165] The framing module 107 is configured to frame video data to obtain multiple image

frames in the video data.

[0166] The target frame determination module 108 is configured to determine the image

frame from the multiple image frames.

25



[0167] The reference frame acquisition unit 1011 is further configured to:

[0168] acquire an image frame adjacent to the image frame from the multiple image frames

as the reference image frame.

[0169] Specific function implementations of the framing module 107 and the target frame
determination module 108 refer to step S101 in the embodiment corresponding to FIG. 3, and will

not be elaborated herein.
[0170] The apparatus 1 further includes: a coding module 109 and a playing module 110.

[0171] The coding module 109 is configured to code the video data based on the determined
frame execution policy of the image frame for the motion search operation to obtain coded data of

the video data.

[0172] The playing module 110 is configured to synchronize the coded data to a video client
such that the video client decodes the coded data to obtain decoded data of the video data and plays
the decoded data.

[0173] Specific function implementations of the coding module 109 and the playing module
110 refer to step S104 in the embodiment corresponding to FIG. 3, and will not be elaborated

herein.

[0174] The apparatus 1 further includes: a frame division module 111, a region division

module 112, and a unit determination module 113.

[0175] The frame division module 111 is configured to divide the image frame into at least

two coding regions.

[0176] The region division module 112 is configured to perform region division on each of

the at least two coding regions to obtain a coding unit that belongs to each coding region.

[0177] The unit determination module 113 is configured to determine the coding unit that

belongs to each coding region as the at least two coding units in the image frame.

[0178] Specific function implementations of the frame division module 111, the region
division module 112, and the unit determination module 113 refer to step S101 in the embodiment

corresponding to FIG. 3, and will not be elaborated herein.

[0179] According to the present disclosure, at least two coding units in an image frame are
acquired, and motion vector information of each of the at least two coding units is acquired. Overall
average vector information of the image frame is determined based on the motion vector
information of each coding unit. Component average vector information of the image frame in a
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reference direction is determined based on component vector information of the motion vector
information of each coding unit in the reference direction. A frame execution policy of the image
frame for a motion search operation correlated with the reference direction is determined according
to the overall average vector information and the component average vector information, the frame
execution policy being a frame enable execution policy or a frame disable execution policy. It can
be seen that, according to the apparatus disclosed in the present disclosure, the frame execution
policy to be used for the image frame may be determined according to a relationship (such as a
proportion) between the component average vector information and overall average vector
information of the image frame, and using different frame execution policies for the image frame
may achieve different coding speeds for the image frame. Therefore, adaptively determining the
frame execution policy to be used for the image frame may increase the coding speed for the image
frame.

[0180] Referring to FIG. 10, FIG. 10 is a schematic structural diagram of a computer device
according to the present disclosure. As shown in FIG. 10, the computer device 1000 may include: a
processor 1001, a network interface 1004, and a memory 1005. In addition, the computer device
1000 may include: a user interface 1003 and at least one communication bus 1002. The
communication bus 1002 is configured to implement connection and communication between the
components. The user interface 1003 may include a display, a keyboard, and optionally, the user
interface 1003 may further include a standard wired interface and a standard wireless interface.
Optionally, the network interface 1004 may include a standard wired interface and a standard
wireless interface (such as a Wi-Fi interface). The memory 1005 may be a high-speed random
access memory (RAM), or may be a non-volatile memory, for example, at least one magnetic disk
memory. Optionally, the memory 1005 may be at least one storage apparatus that is located far
away from the foregoing processor 1001. As shown in FIG. 10, the memory 1005 used as a
computer storage medium may include an operating system, a network communication module, a

user interface module, and a device-control application program.

[0181] In the computer device 1000 shown in FIG. 10, the network interface 1004 may
provide a network communication function, the user interface 1003 is mainly configured to provide
an input interface for a user, and the processor 1001 may be configured to invoke the device-control
application stored in the memory 1005, to implement the description of the data coding method in
the embodiment corresponding to FIG. 3. It is to be understood that, the computer device 1000
described in this embodiment of the present disclosure may also implement the descriptions of the
data coding apparatus 1 in the foregoing embodiment corresponding to FIG. 9. Details are not
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described herein again. In addition, the description of beneficial effects of the same method is not

described herein again.

[0182] In addition, it is to be pointed out that, the present disclosure further provides a
computer-readable storage medium, the computer-readable storage medium storing a computer
program executed by the data coding apparatus 1 mentioned above, the computer program including
program instructions, the program instructions, when executed by a processor, implementing the
description of the data coding method in the foregoing embodiment corresponding to FIG. 3.
Therefore, details are not described herein again. In addition, the description of beneficial effects of
the same method is not described herein again. For technical details that are not disclosed in the
computer storage medium embodiments of the present disclosure, reference may be made to the

descriptions of the method embodiments of the present disclosure.

[0183] A person of ordinary skill in the art may understand that all or some of the
procedures of the methods in the embodiments may be implemented by using a computer program
instructing relevant hardware. The program may be stored in a computer-readable storage medium.
When the program runs, the procedures of the methods in the embodiments are performed. The
foregoing storage medium may include a magnetic disc, an optical disc, a read-only memory

(ROM), a random access memory (RAM), or the like.

[0184] The description disclosed above is merely exemplary embodiments of the present
disclosure, and certainly is not intended to limit the scope of the claims of the present disclosure.
Therefore, equivalent variations made according to the claims of the present disclosure shall fall

within the scope of the present disclosure.
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CLAIMS

What is claimed is:

1. A method for encoding video data, comprising:
acquiring at least two coding units in an image frame in video data;
acquiring motion vector information of each coding unit of the at least two coding units;

determining overall average vector information of the image frame based on the motion vector

information of each coding unit;

determining component average vector information of the image frame in a reference direction
based on component vector information of the motion vector information of each coding unit in the

reference direction;

determining a frame execution policy of the image frame for a motion search operation in the
reference direction according to the overall average vector information and the component average
vector information, wherein the frame execution policy indicating a frame enable execution policy

or a frame disable execution policy.

2. The method according to claim 1, wherein the determining the overall average vector
information of the image frame based on the motion vector information of each coding unit

comprises:

acquiring horizontal component vector information and vertical component vector information

in the motion vector information of each coding unit;

determining a motion vector value corresponding to each coding unit based on the horizontal
component vector information and vertical component vector information corresponding to each
coding unit; and

determining the overall average vector information according to the motion vector value

corresponding to each coding unit and a unit number of the at least two coding units.

3. The method according to claim 1, wherein the reference direction comprises a horizontal
reference direction; the component vector information of the motion vector information of each

coding unit in the reference direction comprises horizontal component vector information; and

the determining component average vector information of the image frame in the reference
direction based on the component vector information of the motion vector information of each

coding unit in the reference direction comprises:
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acquiring the horizontal component vector information of the motion vector information

of each coding unit in the horizontal reference direction,

determining a horizontal component value corresponding to each coding unit according
to the horizontal component vector information of each coding unit in the horizontal reference

direction, and

determining the component average vector information according to the horizontal
component value corresponding to each coding unit and a unit number of the at least two coding

units.

4. The method according to claim 1, wherein the reference direction comprises a vertical
reference direction; the component vector information of the motion vector information of each

coding unit in the reference direction comprises vertical component vector information; and

the determining component average vector information of the image frame in the reference
direction based on the component vector information of the motion vector information of each

coding unit in the reference direction comprises:

acquiring the vertical component vector information of the motion vector information of

each coding unit in the vertical reference direction,

determining a vertical component value corresponding to each coding unit according to
the vertical component vector information of each coding unit in the vertical reference direction,

and

determining the component average vector information according to the vertical
component value corresponding to each coding unit and a unit number of the at least two coding

units.

5. The method according to claim 1, wherein the determining the frame execution policy of the
image frame for the motion search operation in the reference direction according to the overall

average vector information and the component average vector information comprises:

determining a frame component proportion value according to the overall average vector

information and the component average vector information;

in response to the frame component proportion value being greater than or equal to a first
proportion threshold or the frame component proportion value being less than or equal to a second
proportion threshold, determining that the frame execution policy of the image frame is the frame

enable execution policy, wherein the first proportion threshold is greater than the second proportion
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threshold; and

in response to the frame component proportion value being less than the first proportion
threshold and greater than the second proportion threshold, determining that the frame execution

policy of the image frame is the frame disable execution policy.
6. The method according to claim 1, further comprising:

in response to determining that the frame execution policy of the image frame is the frame
enable execution policy, determining a motion vector value and a component vector value of each

coding unit according to the motion vector information of each coding unit; and

determining a unit execution policy of each coding unit for the motion search operation
according to the motion vector value and the component vector value corresponding to each coding

unit.

7. The method according to claim 6, wherein the unit execution policy is a unit enable
execution policy or a unit disable execution policy; the at least two coding units comprise a coding
unit bi, i being a positive integer less than or equal to a unit number of the at least two coding units;

and

the determining a unit execution policy of each coding unit for the motion search operation
according to the motion vector value and component vector value corresponding to each coding unit

comprises:

determining a unit component proportion value corresponding to the coding unit bi according

to the motion vector value and component vector value corresponding to the coding unit bi,

in response to determining that unit component proportion value is greater than or equal to a
third proportion threshold or the unit component proportion value is less than or equal to a fourth
proportion threshold, determining that the unit execution policy of the coding unit bi for the motion
search operation is the unit enable execution policy, wherein the third proportion threshold is
greater than the fourth proportion threshold, and

in response to determining that the unit component proportion value is less than the third
proportion threshold and greater than the fourth proportion threshold, determining that the unit
execution policy of the coding unit bi for the motion search operation is the unit disable execution
policy.

8. The method according to claim 1, wherein the acquiring motion vector information of each

coding unit of the at least two coding units comprises:

31



acquiring a reference image frame of the image frame;

acquiring a predicted image block similar to each coding unit from the reference image frame;

and

determining the motion vector information of each coding unit according to a relative shift
between each coding unit and a corresponding predicted image block, and a motion vector
accuracy.

9. The method according to claim 8, further comprising:

framing video data to obtain multiple image frames in the video data; and
determining the image frame from the multiple image frames, wherein
the acquiring a reference image frame of the image frame comprises:

acquiring an image frame adjacent to the image frame from the multiple image frames as the

reference image frame.
10. The method according to claim 9, further comprising:

coding the video data based on the determined frame execution policy of the image frame for

the motion search operation to obtain coded data of the video data; and

synchronizing the coded data to a video client such that the video client decodes the coded data

to obtain decoded data of the video data and plays the decoded data.
11. The method according to any of claims 1-10, further comprising:
dividing the image frame into at least two coding regions;

performing region division on each of the at least two coding regions to obtain a coding unit

that belongs to each coding region; and

determining the coding unit that belongs to each coding region as the at least two coding units

in the target image frame.
12. An apparatus for encoding video data, comprising:

a motion information acquisition module, configured to acquire at least two coding units in an
image frame in video data, and acquire motion vector information of each coding unit of the at least
two coding units;

an overall information determination module, configured to determine overall average vector

information of the image frame based on the motion vector information of each coding unit;
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a component information determination module, configured to determine component average
vector information of the image frame in a reference direction based on component vector

information of the motion vector information of each coding unit in the reference direction;

a policy determination module, configured to determine a frame execution policy of the image
frame for a motion search operation in the reference direction according to the overall average
vector information and the component average vector information, wherein the frame execution

policy indicating a frame enable execution policy or a frame disable execution policy.

13. The apparatus according to claim 12, wherein the overall information determination

module comprises:

a component information acquisition unit, configured to acquire horizontal component vector
information and vertical component vector information in the motion vector information of each

coding unit;

a vector value determination unit, configured to determine a motion vector value
corresponding to each coding unit based on the horizontal component vector information and

vertical component vector information corresponding to each coding unit; and

an overall information determination unit, configured to determine the overall average vector
information according to the motion vector value corresponding to each coding unit and a unit

number of the at least two coding units.

14. The apparatus according to claim 12, wherein the reference direction comprises a
horizontal reference direction; the component vector information of the motion vector information
of each coding unit in the reference direction comprises horizontal component vector information;

and
the component information determination module comprises:

a horizontal component acquisition unit, configured to acquire the horizontal component vector
information of the motion vector information of each coding unit in the horizontal reference

direction,

a horizontal value determination unit, configured to determine a horizontal component value
corresponding to each coding unit according to the horizontal component vector information of

each coding unit in the horizontal reference direction, and

a horizontal information determination unit, configured to determine the component average

vector information according to the horizontal component value corresponding to each coding unit
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and a unit number of the at least two coding units.

15. The apparatus according to claim 12, wherein the reference direction comprises a vertical
reference direction; the component vector information of the motion vector information of each

coding unit in the reference direction comprises vertical component vector information; and
the component information determination module comprises:

a vertical component acquisition unit, configured to acquire the vertical component vector

information of the motion vector information of each coding unit in the vertical reference direction,

a vertical value determination unit, configured to determine a vertical component value
corresponding to each coding unit according to the vertical component vector information of each

coding unit in the vertical reference direction, and

a vertical information determination unit, configured to determine the component average
vector information according to the vertical component value corresponding to each coding unit and

a unit number of the at least two coding units.
16. The apparatus according to claim 12, wherein the policy determination module comprises:

a frame proportion determination unit, configured to determine a frame component proportion
value according to the overall average vector information and the component average vector

information;

a first policy determination unit, configured to: in response to the frame component proportion
value being greater than or equal to a first proportion threshold or the frame component proportion
value being less than or equal to a second proportion threshold, determine that the frame execution

policy of the image frame is the frame enable execution policy; and

a second policy determination unit, configured to: in response to the frame component
proportion value being greater than or equal to a first proportion threshold or the frame component
proportion value being less than or equal to a second proportion threshold, determine that the frame

execution policy of the image frame is the frame disable execution policy.
17. The apparatus according to claim 12, further comprising:

a unit value determination module, configured to: in response to determining that the frame
execution policy of the image frame is the frame enable execution policy, determine a motion
vector value and a component vector value of each coding unit according to the motion vector

information of each coding unit; and

a unit policy determination module, configured to determine a unit execution policy of each
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coding unit for the motion search operation according to the motion vector value and the component

vector value corresponding to each coding unit.

18. A computer device, comprising a memory and a processor, the memory storing a computer
program, the computer program, when executed by the processor, causing the processor to perform

operations of the method according to any one of claims 1 to 11.

19. A computer-readable storage medium, storing a computer-readable program, the computer
program comprising program instructions, the program instructions, when executed by a processor,

performing the method according to any one of claims 1 to 11.

20. A computer program product, comprising computer-executable instructions, the
instructions, when executed by a processor, implementing the method according to any one of

claims 1-11.
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