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PICTURE DATA ENCODING METHOD AND APPARATUS

AND PICTURE DATA DECODING METHOD AND

APPARATUS

TECHNICAL FIELD

[0001] Embodiments of this application relate to the picture processing field, and5

in particular, to a picture data encoding method and apparatus and a picture data

decoding method and apparatus.

BACKGROUND

[0002] In the video codec standard H.265, a frame of picture is partitioned into

coding tree units (Coding Tree Unit, CTU) that do not overlap each other, and each10

CTU is used as a root node of a quadtree (Quad-Tree, QT). Each CTU is recursively

split into several leaf nodes based on a QT structure. Each node in the QT structure

corresponds to one picture region. If a node is no longer split, the node is referred to as

a leaf node, and a picture region corresponding to the node forms a coding unit (Coding

Unit, CU). Therefore, it may be considered that H.265 is a process of splitting a CTU15

into a group of CUs. A split mode of splitting a CTU into a group of CUs corresponds

to one coding tree (coding tree).

[0003] The joint exploration model (Joint Exploration Model, JEM) by the joint

exploration team on future video coding (Joint Exploration team on Future Video

Coding, JVET) proposes a QTBT split mode. To be specific, nodes in a first-level20

coding tree use a QT split mode, and nodes in a second-level coding tree use a binary

tree (Binary Tree, BT) split mode (the BT split mode includes "horizontal binary split"

and "vertical binary split"). Specifically, a CTU is first split in the QT split mode, to
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obtain several QT leaf nodes; and the QT leaf node may be split in the BT split mode.

CU shapes are more diversified in the QTBT split mode, and this can better adapt to

content of a local picture.

[0004] However, for each node, an encoder device usually needs to calculate a rate

distortion cost (Rate Distortion cost, RD cost) of each split mode that can be used by5

the node, compare the calculated RD costs, and determine a split mode corresponding

to a smallest RD cost as a split mode of the node. Therefore, for each node, the encoder

device needs to calculate RD costs of a plurality of split modes, and consequently

encoding complexity is relatively high.

SUMMARY10

[0005] Embodiments of this application provide a picture data encoding method

and apparatus and a picture data decoding method and apparatus, to resolve a problem

of relatively high coding complexity.

[0006] To achieve the foregoing objective, the following technical solutions are

used in the embodiments of this application.15

[0007] According to a first aspect, a picture data decoding method is provided.

After obtaining a bitstream including picture data, a decoder device parses the bitstream

to obtain node split mode information of a first-level coding tree and node split mode

information of a second-level coding tree, where the node split mode information of the

second-level coding tree indicates a split mode corresponding to a first node of the20

second-level coding tree, the split mode corresponding to the first node is one mode in

a candidate-split-mode set corresponding to the first node, the candidate-mode set

corresponding to the first node is determined according to a first preset split condition,

the first preset split condition is used to indicate whether to restrict that the first node is

split in a target split mode, and the target split mode includes at least one of horizontal25

binary split, horizontal ternary split, vertical binary split, and vertical ternary split. If

the split mode corresponding to the first node is no further splitting, the decoder device

parses the bitstream to obtain encoding information of the first node, where the first
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node corresponds to one coding unit CU. In this way, the decoder device can decode

and reconstruct the coding unit based on the encoding information of the first node to

obtain a picture corresponding to the picture data. In this application, a root node of the

first-level coding tree corresponds to one CTU, a leaf node of the first-level coding tree

is indentified by using the root node of the first-level coding tree and a node split mode5

corresponding to the node split mode information of the first-level coding tree, and a

root node of the second-level coding tree is a leaf node of the first-level coding tree.

[0008] In this embodiment of this application, the split mode corresponding to the

first node of the second-level coding tree is one of split modes determined according to

the first preset split condition, the first preset split condition is used to indicate whether10

to restrict that the first node is split in the target split mode, and the target split mode

includes at least one of the horizontal binary split, the horizontal ternary split, the

vertical binary split, and the vertical ternary split. A quantity of split modes

corresponding to the first node is reduced with the first preset split condition, effectively

reducing decoding complexity.15

[0009] Optionally, in a possible implementation of this application, the node split

mode corresponding to the first-level coding tree is different from the node split mode

corresponding to the second-level coding tree. The node split mode corresponding to

the first-level coding tree includes quadtree split, and the node split mode corresponding

to the second-level coding tree includes binary tree split and ternary tree split.20

[0010] Optionally, in another possible implementation of this application, the first

preset split condition includes at least one of a first preset split sub-condition, a second

preset split sub-condition, a third preset split sub-condition, a fourth preset split sub-

condition, a fifth preset split sub-condition, a sixth preset split sub-condition, a seventh

preset split sub-condition, an eighth preset split sub-condition, and a ninth preset split25

sub-condition. The first preset split sub-condition is: If a width-to-height ratio of a

picture region corresponding to the first node is greater than or equal to a first preset

threshold, the candidate-split-mode set corresponding to the first node does not include

the horizontal binary split or the horizontal ternary split. The width-to-height ratio of

the picture region corresponding to the first node is a ratio of a width of the picture30
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region corresponding to the first node to a height of the picture region corresponding to

the first node. The second preset split sub-condition is: If a height-to-width ratio of the

picture region corresponding to the first node is greater than or equal to a second preset

threshold, the candidate-split-mode set corresponding to the first node does not include

the vertical binary split or the vertical ternary split. The height-to-width ratio of the5

picture region corresponding to the first node is a ratio of the height of the picture region

corresponding to the first node to the width of the picture region corresponding to the

first node. The third preset split sub-condition is: If a ratio of an area of the picture

region corresponding to the first node to an area of a picture region corresponding to

the leaf node of the first-level coding tree to which the first node belongs is less than or10

equal to a third preset threshold, the candidate-split-mode set corresponding to the first

node does not include the horizontal binary split, the horizontal ternary split, the vertical

binary split, or the vertical ternary split. The fourth preset split sub-condition is: If the

split mode corresponding to the first node includes a first split mode, and decoding of

a first child node of the first node is later than that of a second child node of the first15

node, and a split mode corresponding to the second child node is the first split mode, a

candidate-split-mode set corresponding to the first child node does not include the first

split mode. The first split mode is the horizontal binary split or the vertical binary split.

The fifth preset split sub-condition is: If the split mode corresponding to the first node

includes a second split mode, and an area of a picture region corresponding to the first20

child node of the first node is the smallest among areas of picture regions corresponding

to three child nodes of the first node, the candidate-split-mode set corresponding to the

first child node does not include the second split mode. The second split mode is the

horizontal ternary split or the vertical ternary split. The sixth preset split sub-condition

is: If the split mode corresponding to the first node includes the second split mode, and25

the area of the picture region corresponding to the first child node of the first node is

the largest among the areas of the picture regions corresponding to the three child nodes

of the first node, the candidate-split-mode set corresponding to the first child node does

not include the second split mode. The seventh preset split sub-condition is: If a ratio

of the width of the picture region corresponding to the first node to a preset side length30
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of a minimum CU is less than or equal to a third preset threshold, the candidate-split-

mode set corresponding to the first node does not include the vertical ternary split; or if

a ratio of the height of the picture region corresponding to the first node to the preset

side length of the minimum CU is less than or equal to the third preset threshold, the

candidate-split-mode set corresponding to the first node does not include the horizontal5

ternary split. The eighth preset split sub-condition is: If the area of the picture region

corresponding to the first node is less than or equal to a fourth preset threshold, the

candidate-split-mode set corresponding to the first node does not include the horizontal

binary split, the horizontal ternary split, the vertical binary split, or the vertical ternary

split. The ninth preset split sub-condition is: If the split mode corresponding to the first10

node is the second split mode, and the area of the picture region corresponding to the

first child node of the first node is the largest among the areas of the picture regions

corresponding to the three child nodes of the first node, the candidate-split-mode set

corresponding to the first child node does not include the first split mode. A split

direction of the first split mode is the same as that of the second split mode.15

[0011] Optionally, in another possible implementation of this application, the node

split mode information of the second-level coding tree includes first information,

second information, and third information. The first information is used to indicate

whether to further split the first node, the second information is used to indicate a

direction in which the first node is split, and the third information is used to indicate a20

mode in which the first node is split. In this scenario, the method for "parsing the

bitstream to obtain node split mode information of a second-level coding tree" is as

follows: The bitstream is parsed to determine, according to the first preset split

condition, the candidate-split-mode set corresponding to the first node; and the

bitstream is parsed based on the candidate-split-mode set corresponding to the first node,25

to determine the first information, the second information, and the third information.

[0012] According to a parsing method for obtaining the first information, the

second information, and the third information by the decoder device based on the

candidate-split-mode set corresponding to the first node, values of the first information,

the second information, and the third information may be parsed out from the bitstream,30
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or may be preset by a system.

[0013] Optionally, in another possible implementation of this application, a method

for "parsing the bitstream based on the candidate-split-mode set corresponding to the

first node, to determine the first information, the second information, and the third

information" is specifically as follows: A first numeric value is first determined. The5

first numeric value is a quantity of split modes included in the candidate-split-mode set

corresponding to the first node. Then the bitstream is parsed based on the first numeric

value to determine the first information, the second information, and the third

information.

[0014] The candidate-mode set corresponding to nodes of the second-level coding10

tree may include a maximum of 15 split modes. For several split modes in the 15 split

modes, methods for obtaining the first information, the second information, and the

third information are the same or similar. Therefore, the decoder device may determine

the first information, the second information, and the third information based on the

quantity of split modes (namely, the first numeric value) included in the candidate-mode15

set corresponding to the first node. In this way, the decoder device can determine the

node split mode information of the second-level coding tree more quickly.

[0015] Optionally, in another possible implementation of this application, the node

split mode corresponding to the second-level coding tree further includes the quadtree

split. In this case, the method for "parsing the bitstream to obtain node split mode20

information of a second-level coding tree" is as follows: The bitstream is parsed to

obtain the node split mode information of the second-level coding tree. The node split

mode information of the second-level coding tree indicates the split mode

corresponding to the first node of the second-level coding tree, the split mode

corresponding to the first node is one mode in the candidate-split-mode set25

corresponding to the first node, the candidate-mode set corresponding to the first node

is determined according to the first preset split condition and a second preset split

condition, and the second preset split condition is used to indicate whether to restrict

that the first node is split based on the quadtree split.

[0016] Optionally, in another possible implementation of this application, the30
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second preset split condition includes at least one of a tenth preset split sub-condition

and an eleventh preset split sub-condition. The tenth preset split sub-condition is as

follows: If a depth of the first node in the second-level coding tree is less than a preset

maximum depth in the second-level coding tree, the candidate-split-mode set

corresponding to the first node does not include the quadtree split. The eleventh preset5

split sub-condition is: If the width-to-height ratio of the picture region corresponding to

the first node is greater than or equal to a fifth preset threshold, the candidate-split-

mode set corresponding to the first node does not include the quadtree split.

[0017] Optionally, in another possible implementation of this application, the node

split mode information of the second-level coding tree further includes fourth10

information, and the fourth information is used to indicate whether to split the first node

based on the quadtree split. Correspondingly, the method for "parsing the bitstream to

obtain the node split mode information of the second-level coding tree" is as follows:

The bitstream is parsed to determine, according to the first preset split condition and

the second preset split condition, the candidate-split-mode set corresponding to the first15

node. The bitstream is parsed in the split mode corresponding to the first node, to

determine the first information, the second information, the third information, and the

fourth information.

[0018] According to a second aspect, a decoder device is provided. The decoder

device includes an obtaining module, a parsing module, and a decoding and20

reconstructing module. The obtaining module is configured to obtain a bitstream

including picture data. The parsing module is configured to: parse the bitstream

obtained by the obtaining module, to obtain node split mode information of a first-level

coding tree, where a root node of the first-level coding tree corresponds to one coding

tree unit CTU, a leaf node of the first-level coding tree is indentified by using the root25

node of the first-level coding tree and a node split mode corresponding to the node split

mode information of the first-level coding tree; parse the bitstream to obtain node split

mode information of a second-level coding tree, where the node split mode information

of the second-level coding tree indicates a split mode corresponding to a first node of

the second-level coding tree, the split mode corresponding to the first node is one mode30
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in a candidate-split-mode set corresponding to the first node, and the candidate-mode

set corresponding to the first node is determined according to a first preset split

condition, the first preset split condition is used to indicate whether to restrict that the

first node is split in a target split mode, the target split mode includes at least one of

horizontal binary split, horizontal ternary split, vertical binary split, and vertical ternary5

split, and a root node of the second-level coding tree is a leaf node of the first-level

coding tree; and if the split mode corresponding to the first node is no further splitting,

parse the bitstream to obtain encoding information of the first node, where the first node

corresponds to one coding unit CU. The decoding and reconstructing module is

configured to decode and reconstruct the coding unit based on the encoding information10

of the first node obtained by the parsing module, to obtain a picture corresponding to

the picture data.

[0019] Optionally, in a possible implementation of this application, the node split

mode corresponding to the first-level coding tree is different from the node split mode

corresponding to the second-level coding tree. The node split mode corresponding to15

the first-level coding tree includes quadtree split, and the node split mode corresponding

to the second-level coding tree includes binary tree split and ternary tree split.

[0020] Optionally, in another possible implementation of this application, the node

split mode corresponding to the first-level coding tree includes quadtree split, and the

node split mode corresponding to the second-level coding tree includes binary tree split20

and ternary tree split.

[0021] Optionally, in another possible implementation of this application, the node

split mode information of the second-level coding tree includes first information,

second information, and third information. The first information is used to indicate

whether to further split the first node, the second information is used to indicate a25

direction in which the first node is split, and the third information is used to indicate a

mode in which the first node is split. Correspondingly, the parsing module is

specifically configured to: parse the bitstream to determine, according to the first preset

split condition, the candidate-split-mode set corresponding to the first node; and parse

the bitstream based on the candidate-split-mode set corresponding to the first node, to30
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determine the first information, the second information, and the third information.

[0022] Optionally, in another possible implementation of this application, the

parsing module is specifically configured to: determine a first numeric value, where the

first numeric value is a quantity of split modes included in the candidate-split-mode set

corresponding to the first node; and parse the bitstream based on the first numeric value5

to determine the first information, the second information, and the third information.

[0023] Optionally, in another possible implementation of this application, the node

split mode corresponding to the second-level coding tree further includes the quadtree

split. Correspondingly, the parsing module is specifically configured to parse the

bitstream to obtain the node split mode information of the second-level coding tree,10

where the node split mode information of the second-level coding tree indicates the

split mode corresponding to the first node of the second-level coding tree, the split mode

corresponding to the first node is one mode in the candidate-split-mode set

corresponding to the first node, the candidate-mode set corresponding to the first node

is determined according to the first preset split condition and a second preset split15

condition, and the second preset split condition is used to indicate whether to restrict

that the first node is split based on the quadtree split.

[0024] Optionally, in another possible implementation of this application, the node

split mode information of the second-level coding tree further includes fourth

information, and the fourth information is used to indicate whether to split the first node20

based on the quadtree split. Correspondingly, the parsing module is specifically

configured to: parse the bitstream to determine, according to the first preset split

condition and the second preset split condition, the candidate-split-mode set

corresponding to the first node; and parse the bitstream in the split mode corresponding

to the first node, to determine the first information, the second information, the third25

information, and the fourth information.

[0025] For the first preset split condition in the second aspect, refer to the

description about the first preset split condition in the first aspect. Similarly, for the

second preset split condition in the second aspect, refer to the description about the

second preset split condition in the first aspect.30
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[0026] According to a third aspect, a decoder device is provided. The decoder

device includes one or more processors, a memory, and a communications interface.

The memory and the communications interface are coupled to the one or more

processors. The memory is configured to store computer program code. The computer

program code includes an instruction. When the one or more processors execute the5

instruction, the decoder device performs the picture data decoding method in any one

of the first aspect or the possible implementations of the first aspect.

[0027] According to a fourth aspect, a computer readable storage medium is

provided. The computer readable storage medium stores an instruction. When the

instruction is run on a decoder device, the decoder device is enabled to perform the10

picture data decoding method in any one of the first aspect or the possible

implementations of the first aspect.

[0028] According to a fifth aspect, a computer program product including an

instruction is provided. When the computer program product is run on a decoder device,

the decoder device is enabled to perform the picture data decoding method in any one15

of the first aspect or the possible implementations of the first aspect.

[0029] In this application, for detailed descriptions of the second aspect, the third

aspect, the fourth aspect, the fifth aspect, and the implementations of the second aspect,

the third aspect, the fourth aspect, and the fifth aspect, refer to the detailed descriptions

of the first aspect and the implementations of the first aspect. In addition, for beneficial20

effects of the second aspect, the third aspect, the fourth aspect, the fifth aspect, and the

implementations of the second aspect, the third aspect, the fourth aspect, and the fifth

aspect, refer to analysis of the beneficial effects of the first aspect and the

implementations of the first aspect. Details are not described herein again.

[0030] In this application, the name of the foregoing decoder device does not25

constitute any limitation on the devices or functional modules. In an actual

implementation, the devices or functional modules may appear with other names. Each

device or functional module falls within the scope defined by the claims and their

equivalent technologies in this application, provided that a function of the device or

functional module is similar to that described in this application.30
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[0031] According to a sixth aspect, a picture data decoding method is provided.

After determining a CTU corresponding to a to-be-encoded picture block, an encoder

device splits the CTU in a node split mode corresponding to a first-level coding tree, to

obtain a leaf node of the first-level coding tree. A root node of the first-level coding tree

corresponds to the CTU. The encoder device determines a candidate-split-mode set5

corresponding to a first node of a second-level coding tree. The candidate-split-mode

set corresponding to the first node meets a first preset split condition used to indicate

whether to restrict that the first node is split in a target split mode, the target split mode

includes at least one of horizontal binary split, horizontal ternary split, vertical binary

split, and vertical ternary split, and a root node of the second-level coding tree is a leaf10

node of the first-level coding tree. If the candidate-split-mode set corresponding to the

first node includes no further splitting, the encoder device encodes a coding unit

corresponding to the first node, to obtain a coding-unit bitstream corresponding to the

coding unit.

[0032] The first preset split condition in this embodiment of this application limits15

a split mode of a node of the second-level coding tree, greatly reducing complexity of

splitting a node of a second-level coding tree and reducing coding complexity.

[0033] Optionally, in a possible implementation of this application, the node split

mode corresponding to the first-level coding tree includes quadtree split, and a node

split mode corresponding to the second-level coding tree includes binary tree split and20

ternary tree split.

[0034] Optionally, in another possible implementation of this application, the node

split mode corresponding to the second-level coding tree further includes the quadtree

split. In this case, the method for "determining a candidate-split-mode set corresponding

to a first node of a second-level coding tree" is as follows: The candidate-split-mode set25

corresponding to the first node is determined. The candidate-split-mode set

corresponding to the first node meets the first preset split condition and a second preset

restrictive condition, and the second preset split condition is used to indicate whether

to restrict that the first node is split based on the quadtree split.

[0035] Optionally, in another possible implementation of this application, if the30
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candidate-split-mode set corresponding to the first node includes a split mode other than

no further splitting, a rate distortion cost of each of split modes available for the first

node is calculated; a split mode corresponding to a smallest rate distortion cost is

determined as a target split mode corresponding to the first node; and the first node is

split by using the target split mode corresponding to the first node.5

[0036] For the first preset split condition in the sixth aspect, refer to the description

about the first preset split condition in the first aspect. Similarly, for the second preset

split condition in the sixth aspect, refer to the description about the second preset split

condition in the first aspect.

[0037] According to a seventh aspect, an encoder device is provided. The encoder10

device includes a determining module, a splitting module, and an encoding module.

The determining module is configured to determine a coding tree unit CTU

corresponding to a to-be-encoded picture block. The splitting module is configured to

split, in a node split mode corresponding to a first-level coding tree, the CTU

determined by the determining module, to obtain a leaf node of the first-level coding15

tree. A root node of the first-level coding tree corresponds to the CTU. The determining

module is further configured to determine a candidate-split-mode set corresponding to

a first node of a second-level coding tree. The candidate-split-mode set corresponding

to the first node meets a first preset split condition, the first preset split condition is used

to indicate whether to restrict that the first node is split in a target split mode, a root20

node of the second-level coding tree is a leaf node of the first-level coding tree, and the

target split mode includes at least one of horizontal binary split, horizontal ternary split,

vertical binary split, and vertical ternary split. The encoding module is configured to: if

the candidate-split-mode set that corresponds to the first node and that is determined by

the determining module includes no further splitting, encode a coding unit CU25

corresponding to the first node, to obtain a coding-unit bitstream corresponding to the

coding unit.

[0038] Optionally, in a possible implementation of this application, the node split

mode corresponding to the first-level coding tree includes quadtree split, and a node

split mode corresponding to the second-level coding tree includes binary tree split and30
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ternary tree split.

[0039] Optionally, in a possible implementation of this application, the node split

mode corresponding to the second-level coding tree further includes the quadtree split.

Correspondingly, the determining module is specifically configured to determine the

candidate-split-mode set corresponding to the first node. The candidate-split-mode set5

corresponding to the first node meets the first preset split condition and a second preset

restrictive condition, and the second preset split condition is used to indicate whether

to restrict that the first node is split based on the quadtree split.

[0040] Optionally, in a possible implementation of this application, the encoder

device provided by this embodiment of this application further includes a calculation10

module. The calculation module is configured to: if the candidate-split-mode set that

corresponds to the first node and that is determined by the determining module includes

a split mode other than no further splitting, calculate a rate distortion cost of each of

split modes available for the first node. Correspondingly, the determining module is

further configured to determine a split mode corresponding to a smallest rate distortion15

cost as a target split mode corresponding to the first node. The splitting module is

specifically configured to split the first node in the target split mode that corresponds

to the first node and that is determined by the determining module.

[0041] For the first preset split condition in the seventh aspect, refer to the

description about the first preset split condition in the first aspect. Similarly, for the20

second preset split condition in the seventh aspect, refer to the description about the

second preset split condition in the first aspect.

[0042] According to an eighth aspect, an encoder device is provided. The encoder

device includes one or more processors, a memory, and a communications interface.

The memory and the communications interface are coupled to the one or more25

processors. The memory is configured to store computer program code. The computer

program code includes an instruction. When the one or more processors execute the

instruction, the encoder device performs the picture data encoding method in any one

of the sixth aspect or the possible implementations of the sixth aspect.

[0043] According to a ninth aspect, a computer readable storage medium is30
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provided. The computer readable storage medium stores an instruction. When the

instruction is run on an encoder device, the encoder device is enabled to perform the

picture data encoding method in any one of the sixth aspect or the possible

implementations of the sixth aspect.

[0044] According to a tenth aspect, a computer program product including an5

instruction is provided. When the computer program product is run on an encoder

device, the encoder device is enabled to perform the picture data encoding method in

any one of the sixth aspect or the possible implementations of the sixth aspect.

[0045] For specific descriptions of the seventh aspect, the eighth aspect, the ninth

aspect, the tenth aspect, and the implementations of the seventh aspect, the eighth aspect,10

the ninth aspect, and the tenth aspect, refer to the detailed descriptions in the seventh

aspect and the implementations of the seventh aspect. In addition, for beneficial effects

of the seventh aspect, the eighth aspect, the ninth aspect, the tenth aspect, and the

implementations of the seventh aspect, the eighth aspect, the ninth aspect, and the tenth

aspect, refer to analysis of beneficial effects of the sixth aspect and the implementations15

of the sixth aspect. Details are not described herein again.

[0046] In this application, the name of the encoder device does not constitute any

limitation to the devices or functional modules. In an actual implementation, the devices

or functional modules may appear with other names. Each device or functional module

falls within the scope defined by the claims and their equivalent technologies in this20

application, provided that a function of the device or functional module is similar to

that described in this application.

[0047] These aspects or another aspect in this application are more concise and

comprehensible in the following description.

BRIEF DESCRIPTION OF DRAWINGS25

[0048] FIG. 1 is a schematic structural diagram of different split modes according

to an embodiment of this application;

[0049] FIG. 2 is a schematic structural diagram of a depth of a quadtree according
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to an embodiment of this application;

[0050] FIG. 3 is a schematic diagram of combined division of quadtree division and

binary tree division according to an embodiment of this application;

[0051] FIG. 4 is a schematic structural diagram of a picture processing system

according to an embodiment of this application;5

[0052] FIG. 5 is a schematic diagram of a hardware structure of a mobile phone

according to an embodiment of this application;

[0053] FIG. 6 is a first schematic flowchart of a picture data decoding method

according to an embodiment of this application;

[0054] FIG. 7 is a second schematic flowchart of a picture data decoding method10

according to an embodiment of this application;

[0055] FIG. 8 is a schematic flowchart of a picture data encoding method according

to an embodiment of this application;

[0056] FIG. 9 is a schematic structural diagram of a decoder device according to an

embodiment of this application; and15

[0057] FIG. 10 is a schematic structural diagram of an encoder device according to

an embodiment of this application.

DESCRIPTION OF EMBODIMENTS

[0058] In the specification, claims, and accompanying drawings of this application,

the terms such as "first", "second", "third", and "fourth" are intended to distinguish20

between different objects, but do not indicate a particular order.

[0059] In the embodiments of this application, the word such as "example" or "for

example" is used to represent giving an example, an illustration, or a description. Any

embodiment or design scheme described as "example" or "for example" in the

embodiments of this application should not be interpreted as being preferable or having25

more advantages than another embodiment or design scheme. Exactly, the word such

as "example" or "for example" is used to present a related concept in a specific manner.

[0060] For ease of understanding the embodiments of this application, related
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elements in the embodiments of this application are first described herein.

[0061] Coding tree unit (Coding Tree Unit, CTU): A picture includes a plurality of

CTUs. A CTU usually corresponds to one square picture region. As shown in FIG. 1(a),

a picture 10 includes a plurality of CTUs (including a CTU A, a CTU B, a CTU C, and

the like). Encoding information corresponding to a CTU includes a luminance value5

and/or a chrominance value of a pixel in a square picture region corresponding to the

CTU. In addition, the encoding information corresponding to the CTU may further

include a syntax element. The syntax element indicates how to split the CTU into at

least one CU and decode each CU to obtain a reconstructed picture.

[0062] A picture region corresponding to one CTU may include 64 x 64, 128 x 128,10

or 256 x 256 pixels. In an example, a CTU including 64 x 64 pixels includes a

rectangular pixel matrix with 64 columns and 64 rows of pixels, and each pixel includes

a luminance component and/or a chrominance component.

[0063] It may be understood that, the CTU may alternatively correspond to a

rectangular picture region or a picture region in another shape, and a picture region15

corresponding to one CTU may alternatively be a picture region in which a quantity of

pixels in a horizontal direction is different from a quantity of pixels in a vertical

direction, for example, includes 64 x 128 pixels.

[0064] Coding unit (Coding Unit, CU): The coding unit usually corresponds to one

AxB rectangular region, where A is a width of the rectangle, and B is a height of the20

rectangle. The width in the embodiments of this application is a length in an X-axis

direction (a horizontal direction) in a two-dimensional rectangular coordinate system

XoY shown in FIG. 1, and the height is a length in a Y-axis direction (a vertical direction)

in the two-dimensional rectangular coordinate system XoY shown in FIG. 1. Herein,

values of A and B may be the same, or may be different. The values of A and B are25

usually integer powers of 2, such as 256, 128, 64, 32, 16, 8, or 4. A reconstructed picture

block of an AxB rectangular region may be obtained through decoding processing of a

CU. The decoding processing usually includes processing such as prediction

(prediction), dequantization (dequantization), and inverse transform (inverse transform),

a predicted picture and a residual are generated, and the predicted picture and the30
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residual are superposed to obtain a reconstructed picture block. A final reconstructed

picture may be obtained by using a plurality of reconstructed picture blocks.

[0065] Quadtree (Quad-Tree, QT): The quadtree is a tree-like structure, and a node

may be split into four child nodes. In an example, in the video codec standard H.265, a

quadtree-based CTU split mode is used: A CTU is used as a root node. Each node5

corresponds to one square picture region. A node may not be further split (in this case,

a square picture region corresponding to the node is a CU); or may be split into four

lower-level nodes, that is, a square picture region corresponding to the node is split into

four identical square regions (a width and a height of the square region are respectively

half a width and half a height of the region before splitting), and each region10

corresponds to one node. As shown in FIG. 1(b), the CTU A is a root node, and the

CTU A is split into four nodes: a, b, c, and d. If the node a is no longer split, a square

picture region corresponding to the node a corresponds to one CU.

[0066] Binary tree (Binary Tree, BT): The binary tree is a tree-like structure. A node

may be split into two child nodes. A node in a binary-tree structure may not be further15

split, or may be split into two lower-level nodes. A binary-tree split mode may include

one of the following:

[0067] (1) Horizontal binary split

[0068] A picture region corresponding to a node is split into an upper region and a

lower region that have a same size. To be specific, for a picture region obtained through20

splitting, a width remains unchanged, and a height becomes half that of the split picture

region. Each picture region obtained through splitting corresponds to one child node.

As shown in FIG. 1(c), the node b is split in the horizontal binary tree split mode to

generate a node e and a node f.

[0069] (2) Vertical binary split25

[0070] A region corresponding to a node is split into a left region and a right region

that have a same size. To be specific, for a picture region obtained through splitting, a

height remains unchanged, and a width is half that of the split picture region. Each

picture region obtained through splitting corresponds to one child node. As shown in

FIG. 1(d), the node d is split in the vertical binary split mode, to generate a node g and30
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a node h.

[0071] It may be understood that, the horizontal binary split and the vertical binary

split are examples of the binary-tree split mode. The picture region corresponding to

the node may be split into two subregions in another mode. For example, two

subregions unequal in height are obtained through horizontal splitting, or two regions5

unequal in width are obtained through vertical splitting.

[0072] Ternary tree (Ternary Tree, TT): The ternary tree is a tree-like structure. A

node may be split into three child nodes. A node in a ternary tree structure may not be

further split, or may be split into three lower-level nodes. A ternary tree split mode may

include one of the following:10

[0073] (1) Horizontal ternary split

[0074] A picture region corresponding to a node is split into three regions: an upper

region, a middle region, and a lower region, and each region corresponds to one child

node. In an example, heights of the upper region, the middle region, and the lower

region are respectively 1/4, 1/2, and 1/4 of a height of the picture region before splitting.15

As shown in FIG. 1(e), the node c is split in the horizontal ternary split mode, to

generate a node j, a node k, and a node m. A height of a picture region corresponding

to the node j is 1/4 of the height of the picture region corresponding to the node c, a

height of a picture region corresponding the node k is 1/2 of the height of the picture

region corresponding to the node c, and a height of a picture region corresponding to20

the node m is 1/4 of the height of the picture region corresponding to the node c. In

another example, heights of the upper region, the middle region, and the lower region

are respectively 1/3, 1/3, and 1/3 of a height of the picture region before splitting. To be

specific, the picture region corresponding to the node is evenly split into three regions

in the X-axis direction in the two-dimensional rectangular coordinate system XoY25

shown in FIG. 1. As shown in FIG. 1(f), the node c is split in the horizontal ternary split

mode, to generate a node j, a node k, and a node m; and a height of a picture region

corresponding to the node j, a height of a picture region corresponding the node k, and

a height of a picture region corresponding to the node m are all 1/3 of the height of the

picture region corresponding to the node c.30
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[0075] (2) Vertical ternary split

[0001] A picture region corresponding to a node is split into three regions: a left

region, a middle region, and a right region, and each region corresponds to one child

node. In an example, widths of the left region, the middle region, and the right region

are respectively 1/4, 1/2, and 1/4 of a width of the picture region before splitting. As5

shown in FIG. 1(g), the node c is split in the vertical ternary split mode, to generate a

node p, a node q, and a node x. A width of a picture region corresponding to the node p

is 1/4 of the width of the picture region corresponding to the node c, a width of a picture

region corresponding the node q is 1/2 of the width of the picture region corresponding

to the node c, and a width of a picture region corresponding to the node x is 1/4 of the10

width of the picture region corresponding to the node c. In another example, heights of

the left region, the middle region, and the right region are respectively 1/3, 1/3, and 1/3

of a height of the picture region before splitting. To be specific, the picture region

corresponding to the node is evenly split into three regions in the X-axis direction in

the two-dimensional rectangular coordinate system XoY shown in FIG. 1. As shown in15

FIG. 1(h), the node c is split in the vertical ternary split mode, to generate a node p, a

node q, and a node x; and a width of a picture region corresponding to the node p, a

width of a picture region corresponding the node q, and a width of a picture region

corresponding to the node x are all 1/3 of the width of the picture region corresponding

to the node c.20

[0002] Image encoding (image encoding): The image encoding is a processing

process in which a picture sequence is compressed into a bitstream.

[0003] Image decoding (image decoding): The image decoding is a processing

process in which a bitstream is restored to a reconstructed picture according to a specific

syntax rule and a specific processing method.25

[0004] In the video codec standard H.265, a CTU is split in a QT split mode.

Specifically, the CTU is used as a root (root) node of a QT structure, and the CTU is

recursively split into several leaf nodes (leaf node) in the QT split mode. If a node is no

longer split, the node is referred to as a leaf node. It can be learned from the foregoing

description that a picture includes a plurality of CTUs, and one CTU corresponds to30
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one square picture region. In other words, one CTU corresponds to one picture block.

Each leaf node corresponds to one CU. Each CU is equivalent to a child picture block

in a picture bock corresponding to a CTU, and the child picture block can be no longer

split in the QT split mode. If a node needs to be further split, a picture region

corresponding to the node is split into four picture regions of a same size. Refer to FIG.5

1(b), after the picture region corresponding to the node is split, each picture region

generated after splitting corresponds to one node, and whether these nodes are to be

further split needs to be further determined. Whether to split a node is indentified by a

split flag bit (for example, split_cu_flag), corresponding to the node, in a bitstream. A

depth of a root node in a QT structure (QT depth for short) is 0, and a QT depth of a10

child node generated in a QT split mode is a QT depth of a parent node of the child

node plus 1.

[0005] For example, a split flag bit of a node is represented by split_cu_flag. If

split_cu_flag = 0, it indicates that the node is no longer split; or if split_cu_flag = 1, it

indicates that the node is to be further split. As shown in FIG. 2, when a value of15

split_cu_flag of a 64x64 CTU node (whose QT depth is 0) is 1, the CTU node is split

into four 32x32 nodes (whose QT depths are 1), and the four 32x32 nodes are

respectively a node A1, a node A2, a node A3, and a node A4. Each of the four 32x32

nodes may be or may not be split based on split_cu_flag corresponding to the node. If

a value of split_cu_flag of the node A1 is 1, the node A1 is further split into four 16x1620

nodes (whose QT depths are 2), the four 16x16 nodes are respectively a node B1, a

node B2, a node B3, and a node B4, and so on until no node is further split. In this way,

one CTU is split into a group of CUs. In a same QT structure, minimum sizes of all

CUs (namely, minimum values of the CUs) are the same, and the minimum sizes of the

CUs are identified in a sequence parameter set (Sequence Parameter Set, SPS) of the25

bitstream. For example, an 8x8 CU is a minimum CU. In the foregoing recursive split

process, if a size of a node is equal to the minimum size of the CU, it is determined that

the node is no longer split, and a split flag of the node does not need to be included in

the bitstream either.

[0006] A split mode in which a CTU is split into a group of CUs corresponds to one30
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coding tree. FIG. 3(a) is an example of a coding tree. A coding tree may correspond to

only one split mode, for example, a quadtree split mode, or may correspond to a

plurality of split modes, for example, the foregoing QTBT structure and a QT-BT/TT

structure described below.

[0007] A first-level coding tree, a second-level coding tree, a third-level coding5

tree, ..., and an Nth-level coding tree correspond to different split mode sets, where N is

a positive integer greater than 3. The different split mode sets may be a type of tree, for

example, a ternary tree, a binary tree, or a quadtree; or may be a set of split modes in a

same type of tree, for example, horizontal binary split or vertical binary split; or may

be a combination thereof. It may be understood that a coding tree does not necessarily10

include all the foregoing plurality of coding trees at different levels. For example, a

coding tree may include only the first-level coding tree; or a coding tree may include

the first-level coding tree and the second-level coding tree; or a coding tree may include

the first-level coding tree, the second-level coding tree, and the third-level coding tree.

[0008] In an example, the first-level coding tree may include quadtree split, and the15

second-level coding tree may include binary tree split and ternary tree split.

[0009] In an example, the first-level coding tree may include quadtree split, and the

second-level coding tree may include binary tree split, ternary tree split, and quadtree

split.

[0010] In an example, the first-level coding tree may include quadtree split and20

binary tree split, and the second-level coding tree includes ternary tree split.

[0011] In an example, the first-level coding tree may include quadtree split, the

second-level coding tree may include binary tree split, and the third-level coding tree

may include ternary tree split.

[0012] In an example, the first-level coding tree may include horizontal binary split,25

the second-level coding tree may include vertical binary split and quadtree split, and

the third-level coding tree may include vertical ternary split and horizontal ternary split.

[0013] The second-level coding tree may further include other split modes, and this

is not specifically limited in the embodiments of this application.

[0014] An encoder device usually uses a rate distortion optimization (Rate30
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Distortion Optimization, RDO) technology to determine a specific coding tree used by

a CTU for encoding. Specifically, for each node, the encoder device calculates a rate

distortion cost (Rate Distortion cost, RD cost) of each split mode that can be used by

the node, compares calculated RD costs, and determines a split mode corresponding to

a minimum RD cost as a split mode of the node.5

[0015] Similar to that in the QT structure, a depth of a node in a BT structure is

referred to as a BT depth, and a BT depth of a child node generated in a BT split mode

is a BT depth of a parent node of the child node plus 1. If a BT depth of a node is equal

to a maximum BT depth, it is determined that the node is no longer split. The maximum

BT depth in the BT structure is usually identified in the SPS.10

[0016] In an example, the BT split mode is introduced in addition to the QT split

mode. The QT split mode and the BT split mode are cascaded to obtain a split mode.

This split mode is referred to as a QTBT split mode. Specifically, a CTU is split in the

QT split mode, and a QT leaf node can be further split in the BT split mode. In other

words, the first-level coding tree is a QT, and the second-level coding tree is a BT.15

[0017] As shown in FIG. 3(a), each endpoint represents a node, a solid line

represents that a node is split in the QT split mode, a dashed line represents that a node

is split in the BT split mode, A to M are 13 leaf nodes, and each leaf node corresponds

to one CU. In the BT structure, 10 represents vertical binary split, and 11 represents

horizontal binary split. FIG. 3(b) shows a picture region corresponding to a CTU that20

is split in the split mode shown in FIG. 3(a).

[0018] In the QTBT split mode, each CU has a QT depth and a BT depth. For a CU

in the QTBT split mode, a QT depth of the CU is a QT depth of a QT leaf node to which

the CU belongs, and a BT depth of the CU is a BT depth of a BT leaf node to which the

CU belongs. If a CTU is not split, that is, there is only one CU, a QT depth of the CU25

is 0, and a BT depth of the CU is 0.

[0019] For example, in FIG. 3(a), QT depths of A and B are 1, and BT depths of A

and B are 2; QT depths of C, D, and E are 1, and BT depths of C, D, and E are 1; QT

depths of F, K, and L are 2, and BT depths of F, K, and L are 1; QT depths of I and J are

2, and BT depths of I and J are 0; QT depths of G and H are 2, and BT depths of G and30
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H are 2; and a QT depth of M is 1, and a BT depth of M is 0.

[0020] CU shapes in the QTBT split mode are more diversified, and this can better

adapt to content of a local picture. In the standard H.265, all CUs obtained through

splitting based on the QT split mode can only be squares, that is, a width (width) of the

CU is equal to a height (height) of the CU. After the BT split mode is introduced in5

addition to the QT split mode, a width and a height of a CU may be different from each

other. For example, a width-to-height ratio (a numeric value of the width-to-height ratio

is equal to a width divided by a height) is 2, 4, 8, 16, 1/2, 1/4, 1/8, or 1/16. Certainly, in

the QTBT split mode, neither the width nor the height of each CU can be less than a

side length of a minimum CU (for example, the minimum CU may be set to 4 x 4). An10

SPS of a video stream usually includes size information of a minimum CU.

[0021] In addition to the QTBT, a QT-BT/TT split mode may be further included.

To be specific, a node of the first-level coding tree uses the QT split mode, and a node

of the second-level coding tree may use the BT split mode or the TT split mode.

Specifically, a CTU is a root node of the first-level coding tree, and the CTU is split in15

the QT split mode to generate several leaf nodes of the first-level coding tree. Then, the

leaf node of the first-level coding tree is used as a root node of the second-level coding

tree, and a node of the second-level coding tree is split in the BT split mode (including

horizontal binary split and vertical binary split) or the TT split mode (including

horizontal ternary split and vertical ternary split), to generate several leaf nodes of the20

second-level coding tree.

[0022] However, for each node, the encoder device usually needs to calculate an

RD cost of each split mode that can be used by the node, compare calculated RD costs,

and determine a split mode corresponding to a minimum RD cost as a split mode of the

node. In the QT-BT/TT split mode, because the BT split mode or the TT split mode may25

be used for the node of the second-level coding tree, for each node of the second-level

coding tree, the encoder device needs to calculate RD costs of the four split modes

(horizontal binary split, vertical binary split, horizontal ternary split, and vertical ternary

split) to determine a split mode actually used by the node of the second-level coding

tree. Consequently, encoding complexity is relatively high.30
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[0023] In view of the foregoing problem, an embodiment of this application

provides a picture data decoding method. After obtaining a bitstream including picture

data, a decoder device parses the bitstream to obtain node split mode information of a

first-level coding tree and node split mode information of a second-level coding tree.

The node split mode information of the second-level coding tree indicates a split mode5

corresponding to a first node of the second-level coding tree, the split mode

corresponding to the first node is one mode in a candidate-split-mode set corresponding

to the first node, the candidate-mode set corresponding to the first node is determined

according to a first preset split condition, the first preset split condition is used to

indicate whether to restrict that the first node is split in a target split mode, and the target10

split mode includes at least one of horizontal binary split, horizontal ternary split,

vertical binary split, and vertical ternary split. If the split mode corresponding to the

first node is no further splitting, the decoder device parses the bitstream to obtain

encoding information of the first node. The first node corresponds to one coding unit

CU. In this way, the decoder device can decode and reconstruct the coding unit based15

on the encoding information of the first node to obtain a picture corresponding to the

picture data. In this application, a root node of the first-level coding tree corresponds to

a CTU, a leaf node of the first-level coding tree is indentified by using the root node of

the first-level coding tree and a node split mode corresponding to the node split mode

information of the first-level coding tree, and a root node of the second-level coding20

tree is a leaf node of the first-level coding tree. In this embodiment of this application,

the split mode corresponding to the first node of the second-level coding tree is one of

split modes determined according to the first preset split condition, the first preset split

condition is used to indicate whether to restrict that the first node is split in the target

split mode, and the target split mode includes at least one of the horizontal binary split,25

the horizontal ternary split, the vertical binary split, and the vertical ternary split. A

quantity of split modes corresponding to the first node is reduced with the first preset

split condition, effectively reducing decoding complexity.

[0024] Correspondingly, an embodiment of this application further provides a

picture data encoding method. After determining a CTU corresponding to a to-be-30



25

encoded picture block, an encoder device splits the CTU in a node split mode

corresponding to a first-level coding tree, to obtain a leaf node of the first-level coding

tree. A root node of the first-level coding tree corresponds to the CTU. The encoder

device determines a candidate-split-mode set corresponding to a first node of a second-

level coding tree. The candidate-split-mode set corresponding to the first node meets a5

first preset split condition used to indicate whether to restrict that the first node is split

in a target split mode, the target split mode includes at least one of horizontal binary

split, horizontal ternary split, vertical binary split, and vertical ternary split, and a root

node of the second-level coding tree is a leaf node of the first-level coding tree. If the

candidate-split-mode set corresponding to the first node includes no further splitting,10

the encoder device encodes a coding unit corresponding to the first node, to obtain a

coding-unit bitstream corresponding to the coding unit. The first preset split condition

in this embodiment of this application limits a split mode of a node of the second-level

coding tree, greatly reducing complexity of splitting a node of a second-level coding

tree and reducing coding complexity.15

[0100] The picture data encoding method and the picture data decoding method

provided by the embodiments of this application are both applicable to a picture

processing system. FIG. 4 is a schematic structural diagram of a picture processing

system according to an embodiment of this application. As shown in FIG. 4, the picture

processing system includes an encoder device 40 and a decoder device 41. The encoder20

device 40 and the decoder device 41 may be disposed separately, or may be integrated

into one device. This is not specifically limited in this embodiment of this application.

For example, in FIG. 1, the encoder device 40 and the decoder device 41 are disposed

separately. For ease of description, description is provided in the following by using an

example in which the encoder device and the decoder device are disposed separately.25

[0101] Specifically, after capturing a video, the encoder device 40 processes, in a

split mode of a first-level coding tree and a split mode of a second-level coding tree, a

CTU corresponding to each picture in the video. If a candidate-split-mode set

corresponding to a first node of the second-level coding tree includes no further splitting,

the encoder device 40 encodes a coding unit corresponding to the first node to obtain a30
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coding-unit bitstream corresponding to the coding unit. After obtaining the coding-unit

bitstream corresponding to each node of the second-level coding tree, the encoder

device 40 obtains a CTU bitstream, and sends the CTU bitstream to the decoder device

41. The decoder device 41 parses the CTU bitstream obtained by the decoder device 41,

to obtain node split mode information of the second-level coding tree, and performs5

corresponding processing based on the node split mode information of the second-level

coding tree to obtain a reconstructed picture.

[0102] Both the encoder device 40 and the decoder device 41 may be various

devices with a camera (for example, a front-facing camera or a rear-facing camera). For

example, the encoder device and the decoder device may be wearable electronic devices10

(for example, smartwatches) or instant cameras; or may be mobile phones shown in

FIG. 5; or may be tablet computers, desktop computers, virtual reality apparatuses,

notebook computers, ultra-mobile personal computers (Ultra-mobile Personal

Computer, UMPC), personal digital assistants (Personal Digital Assistant, PDA), or the

like. Specific forms of the encoder device 40 and the decoder device 41 are not15

specifically limited in this embodiment of this application.

[0103] With reference to FIG. 4, as shown in FIG. 5, both the encoder device 40

and the decoder device 41 in this embodiment may be mobile phones. The following

specifically describes this embodiment by using a mobile phone as an example.

[0104] It should be understood that the mobile phone shown in FIG. 5 is merely an20

example of the encoder device 40 and the decoder device 41, and the mobile phone may

include more or fewer components than components shown in FIG. 5, may combine

two or more components, or may have different component configurations. The

components shown in FIG. 5 may be implemented in hardware including one or more

signal processor and/or application-specific integrated circuits, software, or a25

combination of hardware and software.

[0105] As shown in FIG. 5, the mobile phone includes components such as an RF

(Radio Frequency, radio frequency) circuit 50, a memory 51, an input unit 52, a display

unit 53, a sensor 54, an audio circuit 55, a wireless fidelity (Wireless Fidelity, Wi-Fi)

module 56, a processor 57, a Bluetooth module 58, and a power source 59. A person30
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skilled in the art may understand that a structure of the mobile phone shown in FIG. 5

does not constitute a limitation on the mobile phone, and the mobile phone may include

more or fewer components than those shown in FIG. 5, may combine some components,

or may have different component arrangements.

[0106] The following specifically describes the constituent components of the5

mobile phone with reference to FIG. 5.

[0107] The RF circuit 50 may be configured to send and receive signals in an

information sending and receiving process or a call process. The RF circuit 310 may

receive downlink information from a base station, and then transmit the downlink

information to the processor 57 for processing; and send uplink data to the base station.10

The RF circuit usually includes but is not limited to devices such as an antenna, at least

one amplifier, a transceiver, a coupler, a low noise amplifier, and a duplexer. In addition,

the RF circuit 50 may further communicate with a network and another mobile device

through wireless communication. The wireless communication may use any

communications standard or protocol, including but not limited to a global system for15

mobile communications, a general packet radio service, code division multiple access,

wideband code division multiple access, long term evolution, an email, a short message

service, and the like.

[0108] The memory 51 may be configured to store a software program and data.

The processor 57 runs the software program and the data stored in the memory 51, to20

perform various functions of the mobile phone 110 and process data. The memory 51

may mainly include a program storage area and a data storage area. The program storage

area may store an operating system, an application program required by at least one

function (such as an audio playing function and a picture playing function), and the like.

The data storage area may store data (such as audio data, a phone book, and a video)25

that is created according to use of the mobile phone, and the like. In addition, the

memory 51 may include a high-speed random access memory, and may further include

a non-volatile memory, for example, at least one magnetic disk storage device, a flash

memory device, or another volatile solid-state storage device. In the following

embodiments, the memory 51 stores an operating system that enables the mobile phone30
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to be run, for example, an iOS® operating system developed by Apple, an Android®

open-source operating system developed by Google, and a Windows® operating system

developed by Microsoft.

[0109] The input unit 52 (for example, a touchscreen) may be configured to receive

input digit or character information, and generate a signal input related to a user setting5

and function control of the mobile phone. Specifically, the input unit 52 may include a

touchscreen 521 and another input device 522. The touchscreen 521, also referred to as

a touch panel, may collect a touch operation performed by a user on or near the

touchscreen 521 (for example, an operation performed on or near the touchscreen 521

by the user by using any suitable object or accessory such as a finger or a stylus), and10

drive a corresponding connection apparatus according to a preset program. Optionally,

the touchscreen 521 may include two components: a touch detection apparatus and a

touch controller (which are not shown in FIG. 5). The touch detection apparatus detects

a touch position of the user, detects a signal generated by the touch operation, and

transfers the signal to the touch controller. The touch controller receives touch15

information from the touch detection apparatus, converts the touch information into

contact coordinates, sends the contact coordinates to the processor 57, and can receive

and execute an instruction sent by the processor 57. In addition, the touchscreen 521

may be implemented in various types such as a resistive type, a capacitive type, an

infrared type, and a surface acoustic wave type.20

[0110] The display unit 53 (namely, a display screen) may be configured to display

information input by the user or information provided to the user, and a graphical user

interface (Graphical User Interface, GUI) of various menus of the mobile phone. The

display unit 53 may include a display panel 531 disposed on the front side of the mobile

phone. Optionally, the display panel 531 may be configured in a form such as a liquid25

crystal display (Liquid Crystal Display, LCD) or an organic light-emitting diode

(Organic Light-emitting Diode, OLED). Further, the touchscreen 521 may cover the

display panel 531. After detecting a touch operation on or near the touchscreen 521, the

touchscreen 131 transfers the touch operation to the processor 57 to determine a touch

event type. Then the processor 57 provides a corresponding visual output on the display30
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panel 531 based on the touch event type. In FIG. 5, the touchscreen 521 and the display

panel 531 are used as separate components to implement input and output functions of

the mobile phone. However, in some embodiments, the touchscreen 521 and the display

panel 531 may be integrated to implement the input and output functions of the mobile

phone.5

[0111] In other embodiments, a pressure sensor may also be configured on the

touchscreen 521. In this way, when the user performs a touch operation on the

touchscreen, the touchscreen can further detect pressure brought by the touch operation,

so that the mobile phone can detect the touch operation more accurately.

[0112] The mobile phone may further include at least one sensor 54, for example,10

a light sensor, a motion sensor, and other sensors. Specifically, the optical sensor may

include an ambient light sensor and a proximity sensor. The ambient light sensor may

adjust luminance of the display panel 531 based on brightness of ambient light. The

proximity sensor is disposed on the front side of the mobile phone. When the mobile

phone moves to an ear, the mobile phone turns off the power supply of the display panel15

531 based on detection of the proximity sensor, so that the mobile phone can further

save power. As a motion sensor, an accelerometer sensor may detect acceleration

magnitudes in all directions (usually on three axes), may detect a magnitude and a

direction of gravity when the accelerometer sensor is stationary, and may be configured

to recognize mobile phone posture application (for example, screen switching between20

landscape and portrait modes, a related game, and magnetometer posture calibration),

a function related to vibration recognition (such as a pedometer or a knock), and the

like. Other sensors may be further configured for the mobile phone, such as a gyroscope,

a barometer, a hygrometer, a thermometer, and an infrared sensor. Details are not

described herein.25

[0113] The audio circuit 55, a speaker 551, and a microphone 552 may provide an

audio interface between the user and the mobile phone. The audio circuit 55 may

transmit, to the speaker 551, an electrical signal converted from received audio data,

and the speaker 551 converts the electrical signal into a sound signal for output. In

addition, the microphone 552 converts a collected sound signal into an electrical signal,30
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and the audio circuit 55 converts the electrical signal into audio data after receiving the

electrical signal, and then outputs the audio data to the RF circuit 50 to send the audio

data to, for example, another mobile phone, or outputs the audio data to the memory 51

for further processing.

[0114] Wi-Fi is a short-distance wireless transmission technology. By using the Wi-5

Fi module 56, the mobile phone may help the user send and receive e-mails, browse

web pages, access streaming media, and so on. Wi-Fi provides wireless broadband

Internet access for the user.

[0115] The processor 57 is a control center of the mobile phone 110, and is

connected to the components of the entire mobile phone by using various interfaces and10

lines. By running or executing the software program stored in the memory 51, and

invoking the data stored in the memory 51, the processor 57 performs various functions

of the mobile phone and processes data, to perform overall monitoring on the mobile

phone. In some embodiments, the processor 57 may include one or more processing

units. The processor 57 may further integrate an application processor and a modem15

processor. The application processor mainly processes an operating system, a user

interface, an application program, and the like. The modem processor mainly processes

wireless communication. It may be understood that, the modem processor may also be

disposed separately.

[0116] The Bluetooth module 58 is configured to exchange information with20

another device by using a short-range communications protocol such as Bluetooth. For

example, the mobile phone may establish, by using the Bluetooth module 58, a

Bluetooth connection to a wearable electronic device (for example, a smartwatch) that

also has a Bluetooth module, to exchange data.

[0117] The mobile phone further includes the power source 59 (for example, a25

battery) that supplies power to the components. The power source may be logically

connected to the processor 57 by using a power management system, to implement

functions such as charge and discharge management and power consumption

management by using the power management system.

[0118] With reference to specific embodiments, the following describes in detail a30
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picture data encoding method and a picture data decoding method according to the

embodiments of this application.

[0119] FIG. 6 is a schematic flowchart of a picture data decoding method according

to an embodiment of this application. The decoding method may be applied to the

picture processing system shown in FIG. 4.5

[0120] As shown in FIG. 6, the picture data decoding method includes the following

steps.

[0121] S600. A decoder device obtains a bitstream including picture data.

[0122] Optionally, the bitstream that includes the picture data and that is obtained

by the decoder device includes a sequence parameter set (Sequence Parameter Set, SPS),10

a picture parameter set (Picture Parameter Set, PPS), a slice header (slice header) or a

slice segment header (slice segment header), and a CTU bitstream. The CTU bitstream

carries the picture data.

[0123] S601. The decoder device decodes the bitstream obtained by the decoder

device, to obtain node split mode information of a first-level coding tree.15

[0124] A root node of the first-level coding tree corresponds to one CTU, and a leaf

node of the first-level coding tree is indentified by using the root node of the first-level

coding tree and a node split mode corresponding to the node split mode information of

the first-level coding tree. The node split mode corresponding to the first-level coding

tree includes quadtree split.20

[0125] After obtaining the bitstream, the decoder device parses the CTU bitstream

in the bitstream to obtain the node split information of the first-level coding tree.

[0126] Optionally, a method for parsing the CTU bitstream by the decoder device

to obtain the node split information of the first-level coding tree may be: The decoder

device parses the CTU bitstream by using the CTU as a root node of the first-level25

coding tree, to obtain a first identifier (for example, SplitFlag) that is included in a

syntactic element in the CTU bitstream and that is used to indicate how to split the CTU

into at least one CU, that is, the first identifier represents the node split mode

information of the first-level coding tree. In an example, if a numeric value of specific

SplitFlag is 0, it indicates that a node corresponding to the specific SplitFlag is a leaf30
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node of the first-level coding tree. If a numeric value of SplitFlag is 1, SplitFlag of four

child nodes of a node corresponding to the specific SplitFlag are further obtained until

information about all leaf nodes of the first-level coding tree is determined.

[0127] It should be noted that, if a width of a picture region corresponding to a node

is equal to a first threshold (for example, the first threshold is 8 or 16), the node is a leaf5

node of the first-level coding tree, and a numeric value of SplitFlag corresponding to

the node is 0.

[0128] Optionally, the method for parsing the CTU bitstream by the decoder device

to obtain the node split information of the first-level coding tree may also be: The

decoder device parses the CTU bitstream by using the CTU as a root node of the first-10

level coding tree, to obtain a second identifier (for example, NSFlag) that is included in

a syntax element in the CTU bitstream and that is used to indicate whether to split a

node of the first-level coding tree. If a numeric value of the second identifier is a first

value (for example, 1), it indicates that the node corresponding to the second identifier

is a leaf node of the first-level coding tree and is also a leaf node of the second-level15

coding tree; or if a numeric value of the second identifier is a second value (for example,

0), a third identifier (for example, QTSplitFlag) included in a syntax element is obtained.

If a numeric value of the third identifier is a third value (for example, 0), it indicates

that a node corresponding to the third identifier is a leaf node of the first-level coding

tree but is not a leaf node of the second-level coding tree; or if a numeric value of the20

third identifier is a fourth value (for example, 1), second identifiers of four child nodes

of a node corresponding to the third identifier are further obtained until information

about all leaf nodes of the first-level coding tree is determined.

[0129] It should be noted that, if a width of a picture region corresponding to a node

is equal to the first threshold (for example, the first threshold is 8 or 16), the node is a25

leaf node of the first-level coding tree, and a numeric value of a third identifier

corresponding to the node is a third value. In addition, if a width or a height of a picture

region corresponding to a node is greater than a second threshold, and a value of the

second identifier corresponding to the node is a second value, a numeric value of the

third identifier is the third value; or if a split mode corresponding to a node is QT30
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splitting, a numeric value of the second identifier corresponding to the node is a second

value and a numeric value of the third identifier corresponding to the node is a third

value.

[0130] In an example, a syntax table of the first-level coding tree in this

embodiment of this application is shown in Table 1. In Table 1, coding_quadtree() is a5

syntax structure of the first-level coding tree, and describes information about a node

of the first-level coding tree.

[0131] In Table 1, coding_quadtree(xCtb, yCtb, CtbLog2SizeY, 0) is parsed by

using the CTU as a root node, where CtbLog2SizeY is a logarithm of a side length of

the CTU with 2 as a base (herein a picture region corresponding to the CTU is square),10

and xCtb and yCtb respectively represent a horizontal coordinate offset and a vertical

coordinate offset of an upper left corner of the picture region corresponding to the CTU,

relative to an upper left corner of a picture region corresponding to a node; x0 and y0

respectively represent a horizontal coordinate offset and a vertical coordinate offset of

the upper left corner of the picture region corresponding to the node, relative to the15

upper left corner of the picture region corresponding to the CTU; log2CbSize represents

a logarithm of a side length of the picture region corresponding to the node with 2 as a

base (because the picture region corresponding to the CTU is square and the first-level

coding tree uses only quadtree split, and picture regions corresponding to all nodes of

the first-level coding tree are also square and have equal widths and heights, only the20

side length needs to be indentified, and there is no need to distinguish between the width

and the height); cqtDepth represents a depth of the node in the first-level coding tree;

condition condA represents a condition under which a node split information syntax

element split_cu_flag of the first-level coding tree needs to be parsed out from the

bitstream. For example, condA is "A picture region corresponding to a node is in the25

picture region corresponding to the CTU, and the side length of the picture region

corresponding to the node is greater than a threshold". If split_cu_flag is 0, it indicates

that the node is not split based on a quadtree and is a leaf node of the first-level coding

tree. In this case, the leaf node is parsed based on a syntax structure

coding_second_tree() of the second-level coding tree; or if split_cu_flag is 1, it30
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indicates that the node is split based on a quadtree. In this case, the node is split into

four child nodes, a side length and coordinates of a picture region corresponding to each

child node, and a depth of each child node in the first-level coding tree are determined,

and the child nodes are parsed sequentially based on coding_quadtree(). "X >> Y"

indicates moving X rightward by Y bits. "X << Y" indicates moving X leftward by Y5

bits. ae(v) indicates parsing a syntactic element based on CABAC.

Table 1

coding_quadtree(x0, y0, log2CbSize, cqtDepth) { Descriptor

Descriptor

if( condA )

split_cu_flag[ x0 ][ y0 ] ae(v)

if( split_cu_flag[ x0 ][ y0 ] ) {

x1 = x0 + ( 1 << ( log2CbSize −1) ) 

y1 = y0 + ( 1 << ( log2CbSize −1) ) 

coding_quadtree(x0, y0, log2CbSize1, cqtDepth +1)

if( x1 < pic_width_in_luma_samples )

coding_quadtree(x1, y0, log2CbSize1, cqtDepth +1)

if( y1 < pic_height_in_luma_samples )

coding_quadtree(x0, y1, log2CbSize1, cqtDepth +1)

if(x1<pic_width_in_luma_sample&&y1<pic_height_in_luma_sam

ples)

coding_quadtree(x1, y1, log2CbSize1, cqtDepth +1)

} else

coding_second_tree(x0, y0, log2CbSize, log2CbSize, 0, cqtDepth)

}

[0132] S602. The decoder device parses the bitstream obtained by the decoder

device, to obtain node split mode information of a second-level coding tree.10

[0133] The node split mode information of the second-level coding tree indicates a

split mode corresponding to a first node of the second-level coding tree, the split mode
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corresponding to the first node is one mode in a candidate-split-mode set corresponding

to the first node, the candidate-mode set corresponding to the first node is determined

according to a first preset split condition, the first preset split condition is used to

indicate whether to restrict that the first node is split in a target split mode, and the target

split mode includes at least one of horizontal binary split, horizontal ternary split,5

vertical binary split, and vertical ternary split.

[0134] A root node of the second-level coding tree is a leaf node of the first-level

coding tree. A node split mode corresponding to the second-level coding tree is different

from the node split mode corresponding to the first-level coding tree. In this

embodiment, the node split mode corresponding to the second-level coding tree10

includes binary tree split and ternary tree split, and the binary tree split includes the

horizontal binary split and the vertical binary split, and the ternary tree split includes

the horizontal ternary split and the vertical ternary split.

[0135] After obtaining the node split mode information of the first-level coding tree,

the decoder device uses the leaf node of the first-level coding tree that is indentified by15

the root node of the first-level coding tree and the node split mode corresponding to the

node split mode information of the first-level coding tree, as a root node of the second-

level coding tree; and parses the CTU bitstream to obtain the node split mode

information of the second-level coding tree.

[0136] Optionally, a method for parsing the CTU bitstream by the decoder device20

to obtain the node split mode information of the second-level coding tree may be: The

decoder device parses the CTU bitstream to obtain a fourth identifier (for example,

STSplitMode) used to indicate how to split a node of the second-level coding tree, that

is, the fourth identifier indicates the node split mode information of the second-level

coding tree.25

[0137] If a fourth identifier indicates no further splitting (for example,

STSplitMode is equal to 0), it indicates that a node corresponding to the fourth identifier

is a leaf node of the second-level coding tree.

[0138] If a fourth identifier indicates further splitting (for example, STSplitMode is

equal to 1, 2, 3, or 4), it indicates that a node corresponding to the fourth identifier30
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includes two or three child nodes, and the encoder device further obtains a fourth

identifier of a child node of the node corresponding to the fourth identifier, until

information about all leaf nodes of the second-level coding tree is determined. For

example, if STSplitMode is equal to 1, it indicates that a split mode that corresponds to

the node corresponding to the fourth identifier is the horizontal binary split; if5

STSplitMode is equal to 2, it indicates that a split mode that corresponds to the node

corresponding to the fourth identifier is the vertical binary split; if STSplitMode is equal

to 3, it indicates that a split mode that corresponds to the node corresponding to the

fourth identifier is the horizontal ternary split; or if STSplitMode is equal to 4, it

indicates that a split mode that corresponds to the node corresponding to the fourth10

identifier is the vertical ternary split.

[0139] Optionally, the method for parsing the CTU bitstream by the decoder device

to obtain the node split mode information of the second-level coding tree may also be:

For the first node of the second-level coding tree, the decoder device first parses the

bitstream, then determines, according to the first preset split condition, the candidate-15

split-mode set corresponding to the first node, and then parses the bitstream based on

the candidate-split-mode set corresponding to the first node, to determine split mode

information corresponding to the first node.

[0140] Herein, the first preset split condition includes at least one of the following

preset split sub-conditions: a first preset split sub-condition, a second preset split sub-20

condition, a third preset split sub-condition, a fourth preset split sub-condition, a fifth

preset split sub-condition, a sixth preset split sub-condition, a seventh preset split sub-

condition, an eighth preset split sub-condition, and a ninth preset split sub-condition.

[0141] The first preset split sub-condition is: If a width-to-height ratio of a picture

region corresponding to the first node is greater than or equal to a first preset threshold25

(such as 8 or 4), the candidate-split-mode set corresponding to the first node does not

include the horizontal binary split or the horizontal ternary split. The width-to-height

ratio of the picture region corresponding to the first node is a ratio of a width of the

picture region corresponding to the first node to a height of the picture region

corresponding to the first node.30
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[0142] The second preset split sub-condition is: If a height-to-width ratio of the

picture region corresponding to the first node is greater than or equal to a second preset

threshold (such as 8 or 4), the candidate-split-mode set corresponding to the first node

does not include the vertical binary split or the vertical ternary split. The height-to-

width ratio of the picture region corresponding to the first node is a ratio of the height5

of the picture region corresponding to the first node to the width of the picture region

corresponding to the first node.

[0143] The third preset split sub-condition is: If a ratio of an area of the picture

region corresponding to the first node to an area of a picture region corresponding to

the leaf node of the first-level coding tree to which the first node belongs is less than or10

equal to a third preset threshold (such as 16 or 8), the candidate-split-mode set

corresponding to the first node does not include the horizontal binary split, the

horizontal ternary split, the vertical binary split, or the vertical ternary split.

[0144] The fourth preset split sub-condition is: If the split mode corresponding to

the first node includes a first split mode, and decoding of a first child node of the first15

node is later than that of a second child node of the first node, and a split mode

corresponding to the second child node is the first split mode, a candidate-split-mode

set corresponding to the first child node does not include the first split mode. The first

split mode is the horizontal binary split or the vertical binary split.

[0145] For example, if the split modes corresponding to the first node and the20

second child node are both the horizontal ternary split, the candidate-mode set

corresponding to the first child node does not include the horizontal ternary split, that

is, splitting the first child node in the horizontal ternary split mode is not allowed.

[0146] The fifth preset split sub-condition is: If the split mode corresponding to the

first node includes a second split mode, and an area of a picture region corresponding25

to the first child node of the first node is the smallest among areas of picture regions

corresponding to three child nodes of the first node, the candidate-split-mode set

corresponding to the first child node does not include the second split mode. The second

split mode is the horizontal ternary split or the vertical ternary split.

[0147] For example, if the split mode corresponding to the first node is the30
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horizontal ternary split, the candidate-mode set corresponding to the first child node

does not include the horizontal ternary split, that is, splitting the first child node in the

horizontal ternary split mode is not allowed.

[0148] The sixth preset split sub-condition is: If the split mode corresponding to the

first node includes the second split mode, and the area of the picture region5

corresponding to the first child node of the first node is the largest among the areas of

the picture regions corresponding to the three child nodes of the first node, the

candidate-split-mode set corresponding to the first child node does not include the

second split mode.

[0149] The seventh preset split sub-condition is: If a ratio of the width of the picture10

region corresponding to the first node to a preset side length of a minimum CU is less

than or equal to a third preset threshold, the candidate-split-mode set corresponding to

the first node does not include the vertical ternary split; or if a ratio of the height of the

picture region corresponding to the first node to the preset side length of the minimum

CU is less than or equal to the third preset threshold, the candidate-split-mode set15

corresponding to the first node does not include the horizontal ternary split.

[0150] The eighth preset split sub-condition is: If the area of the picture region

corresponding to the first node is less than or equal to a fourth preset threshold, the

candidate-split-mode set corresponding to the first node does not include the horizontal

binary split, the horizontal ternary split, the vertical binary split, or the vertical ternary20

split.

[0151] The ninth preset split sub-condition is: If the split mode corresponding to

the first node is the second split mode, and the area of the picture region corresponding

to the first child node of the first node is the largest among the areas of the picture

regions corresponding to the three child nodes of the first node, the candidate-split-25

mode set corresponding to the first child node does not include the first split mode. A

split direction of the first split mode is the same as that of the second split mode.

[0152] For example, if the split mode corresponding to the first node is the

horizontal ternary split, and the area of the picture region corresponding to the first child

node of the first node is the largest among the areas of the picture regions corresponding30
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to the three child nodes of the first node, the candidate-mode set corresponding to the

first child node does not include the horizontal binary split, that is, splitting the first

child node in the horizontal binary split mode is not allowed.

[0153] For example, the first preset split condition in this embodiment of this

application may include the third preset split sub-condition; may include the fourth5

preset split sub-condition, or may include the fifth preset split sub-condition; may

include the first preset split sub-condition and the second preset split sub-condition;

may include the first preset split sub-condition, the second preset split sub-condition,

the fourth preset split sub-condition, the sixth preset split sub-condition, and the seventh

preset split sub-condition; may include the first preset split sub-condition, the second10

preset split sub-condition, the third preset split sub-condition, and the seventh preset

split sub-condition; may include the first preset split sub-condition, the second preset

split sub-condition, the third preset split sub-condition, the fifth preset split sub-

condition, and the seventh preset split sub-condition; may include the fifth preset split

sub-condition and the seventh preset split sub-condition; may include the third preset15

split sub-condition, the fourth preset split sub-condition, and the seventh preset split

sub-condition; or may include the first preset split sub-condition, the second preset split

sub-condition, the fourth preset split sub-condition, and the fifth preset split sub-

condition.

[0154] Certainly, the first preset split condition in this embodiment of this20

application may alternatively be another combination of the foregoing preset split sub-

conditions. Details are not described herein again.

[0155] Optionally, the encoder device may obtain the first preset threshold, the

second preset threshold, the third preset threshold, the fourth preset threshold, and the

preset side length of the minimum CU from the SPS, the PPS, or the slice header in the25

bitstream including the picture data. Certainly, the first preset threshold, the second

preset threshold, the third preset threshold, the fourth preset threshold, and the preset

side length of the minimum CU may alternatively be preset by a picture processing

system.

[0156] In addition, in addition to the first preset split sub-condition to the ninth30
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preset split sub-condition, the first preset split condition in this embodiment of this

application may also include another condition. This is not specifically limited in this

embodiment of this application.

[0157] For example, the first preset split condition further includes any one of the

following conditions:5

[0158] A. If a depth of the first node in the second-level coding tree is equal to a

preset maximum depth in the second-level coding tree (for example, the preset

maximum depth in the second-level coding tree is 3, 4, or 2), the candidate-split-mode

set corresponding to the first node includes no further splitting.

[0159] The encoder device may obtain the preset maximum second-level coding10

tree level from the SPS, the PPS, or the slice header in the bitstream including the

picture data.

[0160] B. If the width of the picture region corresponding to the first node is equal

to a width of the preset minimum CU, the candidate-split-mode set corresponding to

the first node does not include the horizontal binary split.15

[0161] C. If the width or the height of the picture region corresponding to the first

node is greater than a fifth preset threshold (for example, 64 or 128), the candidate-

split-mode set corresponding to the first node includes no further splitting.

[0162] D. If a ratio of the width of the picture region corresponding to the first node

to the preset side length of the minimum CU is less than a sixth preset threshold, the20

candidate-split-mode set corresponding to the first node does not include the vertical

ternary split; or if a ratio of the height of the picture region corresponding to the first

node to the preset side length of the minimum CU is less than a seventh preset threshold,

the candidate-split-mode set corresponding to the first node does not include the

horizontal ternary split.25

[0163] It can be known from the foregoing descriptions that, the fourth identifier in

this embodiment of this application is used to indicate how to split a node of the second-

level coding tree. Optionally, the fourth identifier may include first information used to

indicate whether to further split the node, second information used to indicate a

direction in which the node is split, and third information used to indicate a mode in30
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which the node is split.

[0164] For example, the first information is represented by STSplitFlag. If a

numeric value of STSplitFlag is equal to 0, it indicates that a node corresponding to

STSplitFlag is no longer split; or if a numeric value of STSplitFlag is equal to 1, it

indicates that a node corresponding to STSplitFlag is further split. The second5

information is represented by STSplitDir. If a numeric value of STSplitDir is equal to

0, it indicates that a node corresponding to STSplitDir is split in a horizontal direction;

or if a numeric value of STSplitDir is equal to 1, it indicates that a node corresponding

to STSplitDir is split in a vertical direction. The third information is represented by

STSplitType. If a numeric value of STSplitType is equal to 0, it indicates that a split10

mode that corresponds to a node corresponding to STSplitType is binary tree split. If a

numeric value of STSplitDir is equal to 1, it indicates that a split mode that corresponds

to the node corresponding to STSplitType is ternary tree split.

[0165] Optionally, the fourth identifier in this embodiment of this application may

alternatively include: a binary tree split identifier used to indicate whether to split a15

node corresponding to the fourth identifier in a binary tree split mode; a ternary tree

split identifier used to indicate whether to split, in a ternary tree split mode, a node

corresponding to the fourth identifier; and second information (the splitting direction

identifier is the same as the splitting direction identifier in the foregoing example).

[0166] For example, the binary tree split identifier is represented by BTFlag. If a20

numeric value of BTFlag is equal to 0, it indicates that a split mode that corresponds to

the node corresponding to the fourth identifier is not BT splitting; or if a numeric value

of BTFlag is equal to 1, it indicates that a split mode that corresponds to the node

corresponding to the fourth identifier is BT splitting. The ternary tree split identifier is

TTFlag. If a numeric value of TTFlag is equal to 0, it indicates that a split mode that25

corresponds to the node corresponding to the fourth identifier is not TT splitting; or if

a numeric value of TTFlag is equal to 1, it indicates that a split mode that corresponds

to the node corresponding to the fourth identifier is TT splitting.

[0167] Certainly, the fourth identifier in this embodiment of this application may

alternatively include any combination of the first information, the second information,30
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and the third information. This is not specifically limited in this embodiment of this

application.

[0168] It is easily understood that, if the split mode corresponding to the second-

level coding tree further includes a split mode other than the binary tree split and the

ternary tree split, the fourth identifier may include more information.5

[0169] The fourth identifier may include the first information, the second

information, and the third information. Therefore, after determining the candidate-split-

mode set corresponding to the first node, the decoder device determines the first

information, the second information, and the third information based on the candidate-

split-mode set corresponding to the first node. In this case, the split mode information10

corresponding to the first node may be determined.

[0170] Specifically, the decoder device first determines the candidate-split-mode

set of the first node according to the first preset split condition. Then, the decoder device

determines, based on the candidate-split-mode set of the first node, whether the first

information, the second information, and the third information can be parsed out from15

the bitstream. If any one of the first information, the second information, and the third

information cannot be parsed out from the bitstream, therefore, a numeric value of the

information is a system default value.

[0171] For example, the first information is represented by STSplitFlag, the second

information is represented by STSplitDir, and the third information is represented by20

STSplitType. If the candidate-split-mode set corresponding to the first node does not

include the horizontal binary split, the horizontal ternary split, the vertical binary split,

or the vertical ternary split, the split mode corresponding to the first node is no further

splitting, that is, none of STSplitFlag, STSplitDir, and STSplitType needs to be parsed

out from the bitstream, numeric values of STSplitFlag, STSplitDir, and STSplitType25

are all 0. If the candidate-split-mode set corresponding to the first node includes at least

one of the horizontal binary split, the horizontal ternary split, the vertical binary split,

and the vertical ternary split, the decoder device first parses out STSplitFlag from the

bitstream. If a numeric value of STSplitFlag is 0, numeric values of STSplitDir and

STSplitType are 0 by default; or if a numeric value of STSplitFlag is 1, STSplitDir (the30
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parsing mode of STSplitDir is related to the candidate-split-mode set corresponding to

the first node) is further parsed, and STSplitType (the parsing mode of STSplitType is

related to the candidate-split-mode set corresponding to the first node) is parsed out

based on the numeric value of STSplitDir. If the candidate-split-mode set corresponding

to the first node includes the horizontal binary split, the horizontal ternary split, the5

vertical binary split, and the vertical ternary split, the decoder device parses out

STSplitDir and STSplitType from the bitstream sequentially; or if the candidate-split-

mode set corresponding to the first node includes one to three split modes, at least one

of STSplitDir and STSplitType may be directly obtained instead of being parsed out

from the bitstream.10

[0172] In an example, Table 2 shows all possible cases of the candidate-split-mode

set corresponding to the first node in this embodiment, and shows a method parsing for

the first information, the second information, and the third information that correspond

to each case. In Table 2, if a numeric value of the vertical binary split (Vertical Binary

Tree, VBT) is 0, it indicates that the candidate-split-mode set corresponding to the first15

node does not include the vertical binary split; if a numeric value of VBT is 1, it

indicates that the candidate-split-mode set corresponding to the first node includes the

vertical binary split; if a numeric value of the horizontal binary split (Horizontal Binary

Tree, HBT) is 0, it indicates that the candidate-split-mode set corresponding to the first

node does not include the horizontal binary split; if a numeric value of the HBT is 1, it20

indicates that the candidate-split-mode set corresponding to the first node includes the

horizontal binary split; if a numeric value of the vertical ternary split (Vertical Ternary

Tree, VTT) is 0, it indicates that the candidate-split-mode set corresponding to the first

node does not include the vertical ternary split; if a value of VTT is 1, it indicates that

the candidate-split-mode set corresponding to the first node includes the vertical ternary25

split; if a numeric value of the horizontal ternary split (Horizontal Binary Tree, HTT)

is 0, it indicates that the candidate-split-mode set corresponding to the first node does

not include the horizontal ternary split; or if a numeric value of the HTT is 1, it indicates

that the candidate-split-mode set corresponding to the first node includes the horizontal

ternary split. a, b, and c respectively indicate that STSplitFlag, STSplitDir, and30
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STSplitType are parsed out from the bitstream; and NA(x) indicates setting a

corresponding bit to a default value x. When it is learned through parsing that

STSplitFlag 0, numeric values of STSplitDir and STSplitType are 0 by default. When

it is learned through parsing that STSplitFlag is 1, STSplitDir is first parsed, and then

STSplitType is parsed out based on a numeric value of STSplitDir. A symbol ! is a5

logical NOT operation, an expression "exp? m : n" indicates that, if exp is true, m is

used; otherwise, n is used. For example, STSplitDir? c : NA(1) indicates that, if a

numeric value of STSplitDir is not 0 (that is, the numeric value of STSplitDir is equal

to 1. This is because the numeric value of STSplitDir in this embodiment is 0 or 1),

STSplitType is obtained from the bitstream; otherwise, the numeric value of10

STSplitType is 1 by default. For another example, !STSplitDir? NA(0):NA(1) indicates

that, if a numeric value of STSplitDir is equal to 0, a numeric value of STSplitType is

0 by default; otherwise, a numeric value of STSplitType is 1 by default.

[0173] With reference to Table 2, it can be learned that the decoder device may

determine STSplitFlag, STSplitDir, and STSplitType based on the candidate-split-mode15

set corresponding to the first node.

[0174] In an example, for a candidate-split-mode set 15 in Table 2, if the candidate-

split-mode set corresponding to the first node does not include the vertical binary split,

the horizontal binary split, the horizontal ternary split, or the vertical ternary split,

numeric values of STSplitFlag, STSplitDir, and STSplitType are all 0 by default.20

[0175] In another example, for a candidate-split-mode set 12 in Table 2, if the

candidate-split-mode set corresponding to the first node does not include the horizontal

binary split, the horizontal ternary split, or the vertical ternary split, the decoder device

first parses out STSplitFlag from the bitstream; if a numeric value of STSplitFlag is 0,

numeric values of STSplitDir and STSplitType are both 0 by default; or if a numeric25

value of STSplitFlag is 1, a numeric value of STSplitDir is 1 by default, and a numeric

value of STSplitType is 0 by default.

[0176] In another example, for a candidate-split-mode set 6 in Table 2, if the

candidate-split-mode set corresponding to the first node does not include the horizontal

ternary split or the vertical ternary split, the decoder device first parses out STSplitFlag30
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from the bitstream; if a numeric value of STSplitFlag is 0, numeric values of STSplitDir

and STSplitType are both 0 by default; if a numeric value of STSplitFlag is 1, the

decoder device parses out STSplitDir from the bitstream, and sets a numeric value of

STSplitType to 0 by default.

Table 25

Candidate

-split-

mode set

Split mode Parsing mode

HBT VBT HTT VTT STSplit

Flag

STSplitDir

(STSplitFlag==1)

STSplitType

(STSplitFlag==1)

1 1 1 1 1 a b c

2 0 1 1 1 a b STSplitDir? c :

NA(1)

3 1 0 1 1 a b !STSplitDir? c :

NA(1)

4 1 1 0 1 a b STSplitDir? c :

NA(0)

5 1 1 1 0 a b !STSplitDir? c :

NA(0)

6 1 1 0 0 a b NA(0)

7 1 0 1 0 a NA(0) c

8 0 1 0 1 a NA(1) c

9 1 0 0 1 a b !STSplitDir?

NA(0) :NA(1)

10 0 1 1 0 a b STSplitDir?

NA(0) : NA(1)

11 1 0 0 0 a NA(0) NA(0)

12 0 1 0 0 a NA(1) NA(0)

13 0 0 1 0 a NA(0) NA(1)

14 0 0 0 1 a NA(1) NA(1)

15 0 0 0 0 NA(0) NA(0) NA(0)

[0177] In another example, for the candidate-split-mode set 5 in Table 2, the first
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corresponding candidate-split-mode set corresponding to the first node does not include

vertical ternary split, and the decoder device first parses out STSplitFlag from the

bitstream. If a numeric value of STSplitFlag is 0, numeric values of STSplitDir and

STSplitType are both 0 by default; or if a numeric value of STSplitFlag is 1, the decoder

device parses out STSplitDir from the bitstream. If a numeric value of STSplitDir is 1,5

a numeric value of STSplitType is 0 by default; or if a numeric value of STSplitDir is

0, the decoder device parses out STSplitType from the bitstream.

[0178] After determining the numeric values of STSplitFlag, STSplitDir, and

STSplitType, the decoder device may determine the fourth identifier STSplitMode

based on the three numeric values, that is, determine the split mode information of the10

first node of the second-level coding tree.

[0179] For example, the decoder device determines a numeric value of

STSplitMode based on the numeric values of STSplitFlag, STSplitDir, and STSplitType

in a mapping mode shown in Table 3.

Table 315

STSplitMode STSplitFlag STSplitDir STSplitType

0 0 0 0

1 1 0 0

2 1 1 0

3 1 0 1

4 1 1 1

[0180] In an example, with reference to the foregoing example, if numeric values

of STSplitFlag, STSplitDir, and STSplitType that corresponds to the first node are

respectively 1, 1, and 0, a value of STSplitMode is 2, that is, the split mode

corresponding to the first node is the vertical binary split.20

[0181] Optionally, the candidate-split-mode set may alternatively include only the

horizontal ternary split and the vertical ternary split, and does not include the horizontal

binary split or the vertical binary split. In this case, the decoder device first parses out
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STSplitFlag from the bitstream. If a numeric value of STSplitFlag is 0, numeric values

of STSplitDir and STSplitType are both 0 by default; or if a numeric value of

STSplitFlag is 1, the decoder device parses out STSplitDir from the bitstream, and a

numeric value of STSplitType is 1 by default.

[0182] It is easily understood that, if the split mode of the second-level coding tree5

further includes a split mode other than the horizontal binary split, the vertical binary

split, the horizontal ternary split, and the vertical ternary split, the information parsing

method shown in Table 2 needs to be extended. This is not specifically limited in this

embodiment of this application.

[0183] It can be seen from Table 2 that, modes for parsing out the first information,10

the second information, and the third information that correspond to several candidate-

split-mode sets in the 15 candidate-split-mode sets are the same or similar. Therefore,

the several candidate-split-mode sets may be further combined into one category, and

one parsing method is used for each category. In this case, a method for parsing out the

first information, the second information, and the third information is equivalent to the15

parsing method for determining the first information, the second information, and the

third information according to Table 2, but there are fewer determining branches.

[0184] For example, the decoder device may determine the first information

STSplitFlag in a parsing mode shown in Table 4, determine the second information

STSplitDir in a parsing mode shown in Table 5, and determine the third information20

STSplitType in a parsing mode shown in Table 6. && is a logic AND operation, || is a

logic OR operation, and ! is a logic NOT operation. Similar to Table 2, a, b, and c

respectively indicate that corresponding information needs to be parsed out from the

bitstream, and NA(x) indicates that a value of corresponding information is set to x.

Table 425

NumType > 0 NumType == 0

STSplitFlag a NA(0)

[0185] As shown in Table 4, when a quantity (namely, a first numeric value
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represented by NumType) of split modes included in the candidate-split-mode set is

greater than 0, the decoder device parses out STSplitFlag from the bitstream; or when

a numeric value of NumType is equal to 0, a numeric value of STSplitFlag is 0 by

default. When determining that the numeric value of STSplitFlag is 1, the decoder

device continues to parse STSplitDir and STSplitType; otherwise, numeric values of5

STSplitDir and STSplitType are both 0 by default.

[0186] With reference to Table 2, it can be seen that, in the candidate-split-mode

sets 1 to 14 in Table 2, each candidate-split-mode set includes a plurality of split modes,

and the STSplitFlag corresponding to each candidate-split-mode set needs to be parsed

out from the bitstream. This corresponds to the case shown in Table 4. In addition, the10

candidate-split-mode set 15 in Table 2 does not include a split mode, that is, a quantity

of split modes included in the candidate-split-mode set 15 is 0. A numeric value of

STSplitFlag corresponding to the candidate-split-mode set 15 is NA(0) by default, and

this corresponds to Table 4.

Table 515

NumType

>= 3

NumType == 2 NumType

== 1

NumType

== 0(HBT && VBT)

|| (HBT &&

VTT) || (VBT

&& HTT)

(HBT &&

HTT) ||

(VBT &&

VTT)

STSplitDir b b NA(!HBT) NA(VBT ||

VTT)

NA(0)

[0187] As shown in Table 5, when a numeric value of NumType is greater than or

equal to 3, a numeric value of NumType is equal to 2, a numeric value of NumType is

equal to 1, and a numeric value of NumType is equal to 0, the decoder device determines

STSplitDir in different modes. In addition, when the numeric value of NumType is20

equal to 2, the decoder device further needs to determine, depending on different

conditions, a specific mode for determining STSplitDir.
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[0188] For example, when the numeric value of NumType is greater than or equal

to 3, the decoder device parses the bitstream to obtain STSplitDir. When the numeric

value of NumType is equal to 2 and a condition (HBT && HTT) || (VBT && VTT) is

met, a numeric value of STSplitDir is set to !HBT (that is, when HBT is 0, STSplitDir

is 1; or when HBT is 1, STSplitDir is 0).5

[0189] With reference to Table 2, it can be learned that, in the candidate-split-mode

sets 1 to 5 in Table 2, a quantity of split modes included in each candidate-split-mode

set is greater than or equal to 3, and STSplitDir corresponding to each of the candidate-

split-mode sets 1 to 5 needs to be parsed out from the bitstream. This corresponds to

the case shown in Table 5. In the candidate-split-mode sets 6 to 10 in Table 2, a quantity10

of split modes included in each candidate-split-mode set is equal to 2, and under

different conditions, there are different modes for parsing out STSplitDir corresponding

to all of the candidate-split-mode sets 6 to 10, and this corresponds to the case shown

in Table 5. In the candidate-split-mode sets 11 to 14 in Table 2, a quantity of split modes

included in each candidate-split-mode set is equal to 1, and a numeric value of15

STSplitDir corresponding to each of the candidate-split-mode sets 11 to 14 is a default

value NA(VBT || VTT), and this corresponds to the case shown in Table 5. A quantity

of split modes included in the candidate-split-mode set 15 in Table 2 is equal to 0, and

STSplitDir corresponding to the candidate-split-mode set 15 is a default value NA(0),

and this corresponds to the case shown in Table 5.20

Table 6

NumType

== 4

NumType

== 0

NumType == 3

(!HBT

|| !HTT)

&&

STSplitDir

(!VBT

|| !VTT) &&

!STSplitDir

(!HBT

|| !HTT)&&

!STSplitDir

(!VBT

|| !VTT)&&

STSplitDir

STSplit

Type

c NA(0) c c NA(!HBT) NA(!VBT)
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NumType == 1 NumType == 2

(!HTT

&& !VTT)

(HBT &&

HTT) ||

(VBT &&

VTT)

(HBT &&

VTT)

(VBT &&

HTT)

STSplit

Type

NA(HBT || VBT) NA(0) c NA(STSplit

Dir)

NA(!STSplit

Dir)

[0190] As shown in Table 6, when a numeric value of NumType is equal to 4, a

numeric value of NumType is equal to 3, a numeric value of NumType is equal to 2, a

numeric value of NumType is equal to 1, and a numeric value of NumType is equal to

0, the decoder device determines STSplitType in different modes. In addition, when the5

numeric value of NumType is equal to 2 and the numeric value of NumType is equal to

3, the decoder device further needs to determine, depending on different conditions, a

specific mode for determining STSplitType. Similar to Table 4 and Table 5, Table 6 also

corresponds to Table 2.

[0191] The method for determining STSplitType by the decoder device according10

to Table 6 is similar to the method for determining STSplitDir by the decoder device

according to Table 5, and details are not described herein again.

[0192] It should be noted that, if the split information of the first-level coding tree

is represented by NSFlag and QTSplitFlag, when a numeric value of NSFlag of a node

is the first value, the node is a leaf node of the second-level coding tree, and a numeric15

value of STSplitFlag is 0 by default; or when a numeric value of NSFlag of a node is

the second value and a numeric value of QTSplitFlag is the second value, the node is

not a leaf node of the second-level coding tree, and a numeric value of STSplitFlag is

1 by default.

[0193] Optionally, in this embodiment of this application, after performing S601,20

the decoder device performs S602; or in a process of performing S601, after obtaining

information about a leaf node of the first-level coding tree, may immediately perform

S602 based on the leaf node of the first-level coding tree, until a last leaf node of the

first-level coding tree is obtained.
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[0194] S603. If the node split mode information of the second-level coding tree

indicates that the split mode corresponding to the first node of the second-level coding

tree is no further splitting, the decoder device parses the bitstream to obtain encoding

information of the first node.

[0195] In this embodiment of this application, if the node split mode information of5

the second-level coding tree indicates that the split mode corresponding to the first node

of the second-level coding tree is no further splitting, it indicates that the first node is a

leaf node of the second-level coding tree.

[0196] It can be known from the foregoing descriptions that a node that is no longer

split corresponds to one CU. Correspondingly, the first node corresponds to one CU.10

[0197] Specifically, the decoder device parses a syntax structure of a coding unit in

the bitstream (for example, a syntax structure coding_unit() in H.265. For explanations

about the syntax structure coding_unit(), refer to the following descriptions) to obtain

encoding information of each CU. The encoding information of each CU includes

information such as a prediction mode and a transform coefficient of the CU. Herein,15

that the decoder device obtains the encoding information of each CU means that the

decoder device obtains encoding information of each leaf node of the second-level

coding tree.

[0198] Optionally, in this embodiment of this application, in a process of

performing S602, after obtaining information about a leaf node of the second-level20

coding tree, the decoder device may parse the bitstream to obtain encoding information

of the leaf node; and after obtaining the encoding information of the leaf node, continue

to obtain a leaf node of a next second-level coding tree and encoding information of the

leaf node of the next second-level coding tree, and so on, until a leaf node of a last

second-level coding tree is obtained.25

[0199] In an example, a syntax table of the second-level coding tree in this

embodiment of this application is shown in Table 7. coding_second_tree() is a syntax

structure of the second-level coding tree, and describes information about a node of the

second-level coding tree.

[0200] In Table 7, log2CuWidth and log2CuHeight respectively represent a30
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logarithmic value of a picture region corresponding to a node with a base of 2 and a

logarithmic value of the height of the picture region corresponding to the node with a

base of 2, stDepth represents a depth of a leaf node of the second-level coding tree, and

the condition condB represents a condition under which a syntactic element

STSplitMode of the node split information of the second-level coding tree needs to be5

parsed out from the bitstream. For example, the condition condB is "a depth stDepth of

a node in the second-level coding tree is less than a preset maximum depth maxSTDepth

in the second-level coding tree, both a width and a height of a picture region

corresponding to the node are less than a threshold maxSTSize, and the width or the

height of the picture region corresponding to the node is greater than a threshold10

minSTSize". maxSTDepth is an integer (such as 2, 3, or 4) greater than 0, and may be

preset or parsed out from the SPS; minSTSize is an integer (such as 4 or 8) greater than

0, and may be preset or parsed out from the SPS; maxSTSize is an integer (such as 64

or 128) greater than minSTSize, and may be preset or parsed out from the SPS.

[0201] A value range of STSplitMode is 0, 1, 2, 3, and 4. When a numeric value of15

STSplitMode is 0, a node is a leaf node of the second-level coding tree, and the node

corresponds to one CU. In this case, information about a coding unit is parsed out based

on a CU syntax structure coding_unit(). A mode of organizing a syntax element of the

information about the coding unit is not limited in this embodiment of this application.

When a numeric value of STSplitMode ranges from 1 to 4, a node is split into two or20

three child nodes separately through the horizontal binary split, vertical binary split,

horizontal ternary split, and vertical ternary split, and for each child node, the width,

height, and coordinates of a picture region corresponding to the child node, and a depth

in the second-level coding tree are determined, and the child nodes are sequentially

parsed based on coding_second_tree().25

[0202] Optionally, in this embodiment of this application, STSplitFlag, STSplitDir,

and STSplitType may be encoded in a bypass (by-pass) manner, or may be encoded by

using one probability model, or a probability model may be adaptively selected based

on a context.

[0203] For example, a method for selecting a context model of STSplitFlag is: A30



53

size S1 of a CU corresponding to a left side of a picture region corresponding to a node,

a size S2 of a CU corresponding to an upper side of the picture region corresponding to

the node, and a size S3 of the picture region corresponding to the node are obtained. If

both S1 and S2 are less than S3, a context model numbered 2 is selected; or if only one

of S1 and S2 is less than S3, a context model numbered 1 is selected; otherwise (none5

of S1 and S2 is less than S3), a context model numbered 0 is selected. The left side of

the picture region corresponding to the node is, for example, (x0 – 1, y0), and the upper

side of the picture region corresponding to the node is, for example, (x0, y0 – 1).

[0204] A method for selecting a context model of STSplitDir is: If a width of the

picture region corresponding to the node is twice greater than the height, a model10

numbered 0 is used; if a width of the picture region corresponding to the node is equal

to twice of the height, a model numbered 1 is used; if a width of the picture region

corresponding to the node is equal to the height, a model numbered 2 is used; if a width

of the picture region corresponding to the node is equal to 1/2 of the height, a model

numbered 3 is used; or if a width of the picture region corresponding to the node is less15

than 1/2 of the height, a model numbered 4 is used.

[0205] A method for selecting a context model of STSplitType is: If a depth of a

node in the second-level coding tree is equal to 0, a model numbered 0 is selected; if a

depth of the node in the second-level coding tree is equal to 1, a model numbered 1 is

selected; or if a depth of the node in the second-level coding tree is greater than 1, a20

model numbered 2 is selected.

[0206] It should be understood that the numbers of the foregoing context models

are merely used to distinguish between different context models, and the numbers of

the context models are not limited to being the same as the numbers in the foregoing

examples.25

Table 7

coding_second_tree( x0, y0, log2CuWidth, log2CuHeight, stDepth,

qtDepth) {

Descriptor
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if( condB )

STSplitMode[ x0 ][ y0 ] ae(v)

if( STSplitMode[ x0 ][ y0 ] ==1) {

    y1 = y0 + ( 1  <<  ( log2CuHeight − 1 ) ) 

coding_second_tree(x0, y0, log2CuWidth, log2CuHeight1,

stDepth+1, qtDepth)

coding_second_tree(x0, y1, log2CuWidth, log2CuHeight1,

stDepth+1, qtDepth)

}

else if(STSplitMode [ x0 ][ y0 ] == 2 ) {

    x1=x0 + (1 << ( log2CuWidth − 1 ) ) 

coding_second_tree(x0, y0, log2CuWidth1, log2CuHeight,

stDepth+1, qtDepth)

coding_second_tree(x1, y0, log2CuWidth1, log2CuHeight,

stDepth+1, qtDepth)

}

else if(STSplitMode [ x0 ][ y0 ] ==3 ) {

    y1 = y0 + ( 1 << ( log2CuHeight − 2 ) ) 

    y2 = y1 + ( 1 << ( log2CuHeight − 1 ) ) 

coding_unit (x0, y0, log2CuWidth, log2CuHeight2, stDepth+1,

qtDepth)

coding_unit (x0, y0, log2CuWidth, log2CuHeight1, stDepth+1,

qtDepth)

coding_unit (x0, y2, log2CuWidth, log2CuHeight2, stDepth+1,

qtDepth)

}

else if(STSplitMode [ x0 ][ y0 ] == 4 ) {

    x1 = x0 + ( 1 << ( log2CuWidth − 2 ) ) 

    x2 = x1 + ( 1 << ( log2CuWidth − 1 ) ) 

coding_unit (x0, y0, log2CuWidth 2, log2CuHeight, stDepth+1,

qtDepth)

coding_unit (x1, y0, log2CuWidth 1, log2CuHeight, stDepth+1,

qtDepth)
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coding_unit (x2, y0, log2CuWidth 2, log2CuHeight, stDepth+1,

qtDepth)

}

else

coding_unit (x0, y0, log2CuWidth, log2CuHeight, stDepth,

qtDepth)

}

[0207] S604. The decoder device decodes and reconstructs a coding unit based on

encoding information of three child nodes of the first node, to obtain a picture

corresponding to the picture data.

[0208] A process of decoding and reconstructing the coding unit includes5

processing such as prediction, dequantization, inverse transform, and loop filtering.

Specifically, a process of decoding and reconstructing each coding unit includes the

following steps:

[0209] (1) An intra-prediction or inter-prediction is selected based on a prediction

mode included in the encoding information of the CU to obtain a predicted pixel of the10

CU.

[0210] (2) If the CU includes a transformation coefficient, dequantization and

inverse transformation are performed on the transformation coefficient of the CU based

on a quantization parameter and a transformation mode, to obtain a reconstructed

residual of the CU; or if the CU does not include a transformation coefficient, a15

reconstructed residual of the CU is 0, in other words, a reconstructed residual value of

each pixel in the CU is 0.

[0211] (3) After the predicted pixel of the CU and the reconstructed residual of the

CU are added, loop filtering processing is performed to obtain a reconstructed picture

block of the CU.20

[0212] The encoder device decodes and reconstructs each coding unit according to

the foregoing method to obtain a reconstructed picture block of each CU. After

obtaining the reconstructed picture block of each CU, the encoder device obtains a final

reconstructed picture based on all reconstructed picture blocks that are obtained, that is,
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obtains the picture corresponding to the picture data.

[0213] In this embodiment of this application, the split mode corresponding to the

first node of the second-level coding tree is one of split modes determined according to

the first preset split condition, the first preset split condition is used to indicate whether

to restrict that the first node is split in the target split mode, and the target split mode5

includes at least one of the horizontal binary split, the horizontal ternary split, the

vertical binary split, and the vertical ternary split. A quantity of split modes

corresponding to the first node is reduced with the first preset split condition, effectively

reducing decoding complexity.

[0214] In the embodiment shown in FIG. 6, in a process of determining the node10

split mode information of the second-level coding tree, the decoder device may

sequentially determine the first information, the second information, and the third

information. The decoder device in this embodiment of this application may further

determine the node split mode information of the second-level coding tree in a sequence

of the first information, the third information, and the second information. This scenario15

is described now.

[0215] In an example, in S602, the decoder device may further determine the first

information, the third information, and the second information sequentially according

to the parsing method shown in Table 8, to obtain the node split mode information of

the second-level coding tree based on the mapping mode shown in Table 3.20

[0216] Table 8 is similar to Table 2. Details are not described herein again.

[0217] Similar to that in Table 2, modes for parsing out the first information, the

third information, and the second information that correspond to several candidate-

split-mode sets in the 15 candidate-split-mode sets shown in Table 8 are the same or

similar. Therefore, the several candidate-split-mode sets may be further combined into25

one category, and one parsing method is used for each category. In this case, a method

for parsing out the first information, the third information, and the second information

is equivalent to a parsing method for determining the first information, the third

information, and the second information according to Table 8, but there are fewer

determining branches.30
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[0218] For example, the decoder device may determine the first information

STSplitFlag based on the parsing mode shown in Table 4, determine the third

information STSplitType based on the parsing mode shown in Table 9, and determine

the second information STSplitDir based on the parsing mode shown in Table 10.

Table 85

Candidate

-split-

mode set

Split mode Parsing mode

HBT VBT HTT VTT STSplit

Flag

STSplitType

(STSplitFlag==1)

STSplitDir

(STSplitFlag==1)

1 1 1 1 1 a c b

2 0 1 1 1 a c STSplitType? b :

NA(1)

3 1 0 1 1 a c STSplitType? b :

NA(0)

4 1 1 0 1 a c !STSplitType? b :

NA(1)

5 1 1 1 0 a c !STSplitType? b :

NA(0)

6 1 1 0 0 a NA(0) b

7 1 0 1 0 a c NA(0)

8 0 1 0 1 a c NA(1)

9 1 0 0 1 a c !STSplitType?

NA(0) : NA(1)

10 0 1 1 0 a c STSplitType?

NA(0) : NA(1)

11 1 0 0 0 a NA(0) NA(0)

12 0 1 0 0 a NA(0) NA(1)

13 0 0 1 0 a NA(1) NA(0)

14 0 0 0 1 a NA(1) NA(1)

15 0 0 0 0 NA(0) NA(0) NA(0)
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Table 9

NumType

>= 3

NumType == 2 NumType

== 1

NumType

== 0(HBT

&&

VBT)

(HBT && HTT)

|| (VBT && VTT)

|| (HBT && VTT)

|| (VBT && HTT)

STSplitType c NA(0) c NA(HBT ||

VBT)

NA(0)

Table 10

Num

Type

== 4

Num

Type

== 0

NumType == 3

(!HBT

|| !VBT) &&

STSplitType

(!HTT

|| !VTT) &&

!STSplitType

(!HBT

|| !VBT) &&

!STSplitType

(!HTT

|| !VTT) &&

STSplitType

STSplitDir b NA

(0)

b b NA(VBT) NA(VTT)

NumType

== 1

NumType == 2

(!HTT

&& !VTT)

(HBT &&

HTT) || (VBT

&& VTT)

(HBT &&

VTT)

(VBT &&

HTT)

STSplitDir NA(HTT ||

VTT)

b NA(VBT) NA(STSplit

Type)

NA(!STSplit

Type)

[0219] As can be seen, regardless of whether the decoder device determines the5

node split mode information of the second-level coding tree in the sequence of the first

information, the second information, and the third information, or determines the node

split mode information of the second-level coding tree in the sequence of the first

information, the third information, and the second information, the decoder device can

perform fast decoding with a function of the first preset split condition, and decoding10

complexity is relatively low.
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[0220] In the foregoing embodiment, the split mode corresponding to the first-level

coding tree includes the quadtree split, and the node split mode corresponding to the

second-level coding tree includes the binary tree split and the ternary tree split. In an

actual application, the split mode corresponding to the second-level coding tree may

further include the quadtree split. In this case, the decoder device needs to determine,5

according to the first preset split condition and a second preset split condition, the

candidate-split-mode set corresponding to the first node, to determine the split mode

corresponding to the first node.

[0221] As shown in FIG. 7, in this scenario, the picture data decoding method

provided in this embodiment of this application includes the following steps.10

[0222] S700. A decoder device obtains a bitstream including picture data.

[0223] For S700, refer to the foregoing description in S600. Details are not

described herein.

[0224] S701. The decoder device decodes the bitstream obtained by the decoder

device, to obtain node split mode information of a first-level coding tree.15

[0225] For S701, refer to the foregoing description of S601. Details are not

described herein again.

[0226] S702. The decoder device parses the bitstream obtained by the decoder

device, to obtain node split mode information of a second-level coding tree.

[0227] The node split mode information of the second-level coding tree indicates a20

split mode corresponding to a first node of the second-level coding tree, the split mode

corresponding to the first node is one mode in a candidate-split-mode set corresponding

to the first node, the candidate-mode set corresponding to the first node is determined

according to a first preset split condition and a second preset split condition, the first

preset split condition is used to indicate whether to restrict that the first node is split in25

the target split mode, the target split mode includes at least one of horizontal binary

split, horizontal ternary split, vertical binary split, and vertical ternary split, and the

second preset split condition is used to indicate whether to restrict that the first node is

split based on the quadtree split.

[0228] A root node of the second-level coding tree is a leaf node of the first-level30
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coding tree. The node split mode corresponding to the second-level coding tree is

different from the node split mode corresponding to the first-level coding tree. In this

embodiment, the node split mode corresponding to the second-level coding tree

includes binary tree split, ternary tree split, and the quadtree split, the binary tree split

includes the horizontal binary split and the vertical binary split, and the ternary tree split5

includes the horizontal ternary split and the vertical ternary split.

[0229] Different from that in S602, the decoder device in this embodiment needs to

determine, according to the first preset split condition and the second preset split

condition, the candidate-split-mode set corresponding to the first node.

[0230] The first preset split condition is the same as the first preset split condition10

in the embodiment shown in FIG. 6. Herein, the second preset split condition may

include at least one of the following preset split sub-conditions:

a tenth preset split sub-condition: If a depth of the first node in the second-

level coding tree is less than a preset maximum depth in the second-level coding tree,

the candidate-split-mode set corresponding to the first node does not include the15

quadtree split; and

an eleventh preset split sub-condition: If the width-to-height ratio of the

picture region corresponding to the first node is greater than or equal to a fifth preset

threshold, the candidate-split-mode set corresponding to the first node does not include

the quadtree split.20

[0231] Similar to that in S602, the decoder device in this embodiment first

determines, according to the first preset split condition and the second preset split

condition, the candidate-split-mode set corresponding to the first node, and then parses

the bitstream in the split mode corresponding to the first node, to determine the node

split mode information corresponding to the second-level coding tree.25

[0232] Because the node split mode corresponding to the second-level coding tree

in this embodiment further includes the quadtree split, in this embodiment, based on the

description in FIG. 6, a numeric value of a fourth identifier (STSplitMode) may also be

5, that is, STSplitMode = 5, indicating that a split mode that corresponds to a node

corresponding to the fourth identifier is the quadtree split.30
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[0233] Correspondingly, the fourth identifier in this embodiment further includes

fourth information (the fourth information in this specification is represented by

STQTSplitFlag), and the fourth information is used to indicate whether to split the first

node based on the quadtree split. In other words, the fourth identifier in this embodiment

includes first information, second information, third information, and the fourth5

information. In this embodiment, if a numeric value of STQTSplitFlag is equal to 1, it

indicates that the split mode that corresponds to the node corresponding to the fourth

identifier includes the quadtree split; or if a numeric value of STQTSplitFlag is equal

to 0, it indicates that a candidate-split-mode set that corresponds to the node

corresponding to the fourth identifier does not include the quadtree split.10

[0234] Specifically, the decoder device determines the first information, the second

information, the third information, and the fourth information sequentially, to determine

the node split mode information corresponding to the second-level coding tree.

[0235] Similar to that in the embodiment in FIG. 6, the decoder device in this

embodiment may determine the first information based on the first numeric value and15

content of the fourth information in the embodiment in FIG. 6, to determine the second

information and the third information.

[0236] For example, the decoder device may determine the first information

STSplitFlag in the parsing mode shown in Table 11, and determine the fourth

information STQTSplitFlag in the parsing mode shown in Table 12. In Table 11, if a20

numeric value of the QT is 1, it indicates that the first node is split in the QT split mode;

or if a numeric value of the QT is 0, it indicates that splitting the first node in the QT

split mode is not allowed. When "NumType > 0 || QT" is met, the decoder device parses

out STSplitFlag from the bitstream; otherwise (that is, "NumType == 0 && !QT" is

met), a numeric value of STSplitFlag is 0 by default. If a numeric value of STSplitFlag25

is 1, the decoder device continues to parse STQTSplitFlag; otherwise, numeric values

of STQTSplitFlag, STSplitDir, and STSplitType are all 0 by default.

[0237] It can be known from Table 12, when the split mode corresponding to the

first node includes the quadtree split, the decoder device parses out STQTSplitFlag

from the bitstream; otherwise, a numeric value of STQTSplitFlag is 0 by default. If the30
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numeric value of STQTSplitFlag is 0, STSplitDir and STSplitType continue to be

parsed out sequentially; otherwise, numeric values of STSplitDir and STSplitType are

0 by default.

[0238] In this embodiment, modes of parsing STSplitDir and STSplitType are the

same as modes of parsing STSplitDir and STSplitType in the embodiment in FIG. 6.5

Details are not described herein again.

Table 11

NumType > 0 || QT NumType == 0 && !QT

STSplitFlag a NA(0)

Table 12

QT !QT

STQTSplitFlag a NA(0)

10

[0239] After determining the numeric values of STSplitFlag, STSplitDir,

STSplitType, and STQTSplitFlag, the decoder device may determine the fourth

identifier STSplitMode based on the four numeric values, that is, determine the split

mode information of the first node of the second-level coding tree.

[0240] For example, the decoder device determines a numeric value of15

STSplitMode based on the numeric values of STSplitFlag, STSplitDir, STSplitType,

and STQTSplitFlag in a mapping mode shown in Table 13.

Table 13

STSplitMode STSplitFlag STQTSplitFlag STSplitDir STSplitType

0 0 0 0 0

1 1 0 0 0

2 1 0 1 0

3 1 0 0 1
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4 1 0 1 1

5 1 1 0 0

[0241] Same as other information, STQTSplitFlag in this embodiment may also be

encoded in a bypass mode, or encoded by using one or more probability models.

[0242] S703. If the node split mode information of the second-level coding tree

indicates that the split mode corresponding to the first node of the second-level coding5

tree is no further splitting, the decoder device parses the bitstream to obtain encoding

information of the first node.

[0243] For S703, refer to S603. Details are not described herein again.

[0244] S704. The decoder device decodes and reconstructs a coding unit based on

encoding information of three child nodes of the first node, to obtain a picture10

corresponding to the picture data.

[0245] For S704, refer to S604. Details are not described herein again.

[0246] Compared with the embodiment in FIG. 6, in this embodiment, the split

mode corresponding to the second-level coding tree further includes the quadtree split,

and the split mode included in the candidate-split-mode set corresponding to the first15

node is further restricted. In this way, decoding efficiency of the decoder device can be

further improved.

[0247] In addition, an embodiment of this application further provides a picture data

encoding method. The encoding method may be applied to the picture processing

system shown in FIG. 4.20

[0248] As shown in FIG. 8, the picture data encoding method provided by this

embodiment of this application includes the following steps.

[0249] S800. An encoder device determines a CTU corresponding to a to-be-

encoded picture block.

[0250] It can be known from the foregoing descriptions that, a picture includes a25

plurality of CTUs, and one CTU usually corresponds to one square picture region. After

obtaining a picture, the encoder device encodes each CTU of the picture.

[0251] Processes of encoding all CTUs by the encoder device are the same.
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Therefore, description is provided in this embodiment of this application by using an

example in which the encoder device encodes one CTU.

[0252] S801. The encoder device splits the CTU in a node split mode corresponding

to a first-level coding tree, to obtain a leaf node of the first-level coding tree.

[0253] A root node of the first-level coding tree corresponds to the CTU, and the5

node split mode corresponding to the first-level coding tree is quadtree split.

[0254] Specifically, the encoder device determines the CTU as the root node of the

first-level coding tree, and recursively splits the CTU into at least one leaf node in the

QT split mode.

[0255] After obtaining the at least one leaf node of the first-level coding tree, the10

encoder device determines each leaf node of the first-level coding tree as a root node of

a second-level coding tree, and sequentially performs the following steps on each root

node of the second-level coding tree, until information about all leaf nodes of the

second-level coding tree is obtained. Description is provided in this embodiment of this

application by using an example in which the encoder device processes a first node of15

the second-level coding tree.

[0256] S802. The encoder device determines a candidate-split-mode set

corresponding to the first node of the second-level coding tree, where the candidate-

split-mode set corresponding to the first node meets a first preset split condition.

[0257] The first preset split condition is used to indicate whether to restrict that the20

first node is split in a target split mode, a root node of the second-level coding tree is a

leaf node of the first-level coding tree, and the target split mode includes at least one of

horizontal binary split, horizontal ternary split, vertical binary split, and vertical ternary

split.

[0258] Generally, when there is no constraint for splitting of the first node, split25

modes available for the first node include no further splitting, horizontal binary split,

horizontal ternary split, vertical binary split, vertical ternary split, and quadtree split. In

this case, the encoder device needs to calculate RD costs of the six split modes

sequentially, causing relatively high encoding complexity.

[0259] This embodiment of this application proposes the first preset split condition30
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for limiting the split mode available for the first node. The first preset split condition is

the same as the first preset split condition described in the embodiment shown in FIG.

6. Details are not described herein again.

[0260] A quantity of split modes included in the candidate-split-mode set

corresponding to the first node is limited with the first preset split condition. In this way,5

the encoder device does not need to calculate the RD costs of the six split modes for the

first node in most cases, reducing encoding complexity.

[0261] S803. If the candidate-split-mode set corresponding to the first node

includes no further splitting, the encoder device encodes a CU corresponding to the first

node, to obtain a coding-unit bitstream corresponding to the CU.10

[0262] If the candidate-split-mode set corresponding to the first node includes no

further splitting, it indicates that the first node is a leaf node of the second-level coding

tree, and the first node corresponds to one CU. The encoder device encodes the CU

corresponding to the first node, to obtain the coding-unit bitstream corresponding to the

CU.15

[0263] Specifically, CU encoding includes procedures such as prediction

(prediction), transform (transform), quantization (quantization), and entropy coding

(entropy coding). For a CU, a process in which the encoder device encodes the CU to

obtain a CU bitstream corresponding to the CU mainly includes the following steps:

[0264] (1) The encoder device selects intra-prediction or inter-prediction based on20

a prediction mode to obtain a predicted pixel of the CU.

[0265] (2). The encoder device changes and quantizes a residual between an

original pixel of the CU and the predicted pixel of the CU to obtain a transform

coefficient, and performs dequantization and inverse transform processing on the

obtained transform coefficient to obtain a reconstructed residual of the CU.25

[0266] (3) After adding the predicted pixel of the CU and the reconstructed residual

of the CU, the encoder device performs loop filtering processing to obtain a

reconstructed pixel of the CU.

[0267] (4) The encoder device performs entropy coding on information such as the

prediction mode and the transform coefficient of the CU to obtain the CU bitstream.30
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[0268] For a detailed process in which the encoder device encodes the CU to obtain

the CU bitstream of the CU, refer to an existing CU bitstream generation method, and

details are not described herein again.

[0269] S804. If the candidate-split-mode set corresponding to the first node does

not include no further splitting, the encoder device calculates an RD cost of each split5

mode in the candidate-split-mode set corresponding to the first node.

[0270] For a candidate-split-mode set in the candidate-split-mode set

corresponding to the first node, the encoder device splits the first node in this split mode,

and obtains all CUs obtained after the first node is split in this split mode. The encoder

device calculates an RD cost of each CU, and determines a sum of RD costs of all the10

CUs as an RD cost of this split mode.

[0271] Optionally, for any CU, an RD cost of the CU is equal to a weighted sum of

a sum of squared errors (Sum of Squared Errors, SSE) of reconstruction distortion of

pixels included in the CU and an estimated value of a quantity of bits in the bitstream

corresponding to the CU.15

[0272] S805. The encoder device determines a split mode corresponding to a

smallest rate distortion cost as a target split mode corresponding to the first node.

[0273] S806. The encoder device splits the first node in the target split mode

corresponding to the first node.

[0274] After splitting the first node in the target split mode corresponding to the20

first node, the encoder device sequentially performs S802 to S806 on each child node

of the first node until all leaf nodes of the second-level coding tree are obtained.

[0275] Each leaf node of the second-level coding tree corresponds to one CU. After

obtaining all the leaf nodes of the second-level coding tree, the encoder device may

obtain a CU corresponding to each leaf node of the second-level coding tree. It can be25

known from S803 that, the encoder device may encode a CU to obtain a CU bitstream

corresponding to the CU. Therefore, the encoder device may obtain at least one CU

bitstream. In this way, the encoder device can obtain a CTU bitstream based on the at

least one CU bitstream, node split mode information corresponding to the first-level

coding tree, and node split mode information corresponding to the second-level coding30
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tree, to generate a bitstream including picture data.

[0276] Further, the encoder device in this embodiment of this application may

further determine, according to a second preset split condition, the candidate-split-mode

set corresponding to the first node.

[0277] Herein, the second preset split condition may include at least one of the5

following preset split sub-conditions:

[0278] A tenth preset split sub-condition: If a depth of the first node in the second-

level coding tree is less than a preset maximum depth in the second-level coding tree,

the candidate-split-mode set corresponding to the first node does not include the

quadtree split.10

[0279] An eleventh preset split sub-condition: If the width-to-height ratio of the

picture region corresponding to the first node is greater than or equal to a fifth preset

threshold, the candidate-split-mode set corresponding to the first node does not include

the quadtree split.

[0280] In this embodiment of this application, splitting of a node of the second-15

level coding tree is limited by the first preset condition. In this way, complexity of

splitting a node of a second-level coding tree is greatly reduced, and encoding

complexity is reduced.

[0281] An embodiment of this application provides a decoder device. The decoder

device is configured to perform the steps performed by the decoder device in the20

foregoing picture data decoding method. The decoder device provided by this

embodiment of this application may include modules corresponding to corresponding

steps.

[0282] In this embodiment of this application, division of functional modules of the

decoder device may be performed according to the example in the foregoing method.25

For example, division of the functional modules may be performed in correspondence

to functions, or two or more functions may be integrated into one processing module.

The integrated module may be implemented in a form of hardware, or may be

implemented in a form of a software functional module. In this embodiment of this

application, module division is an example and is merely logical function division, and30
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may be other division in actual implementation.

[0283] When division of the functional modules is performed in correspondence to

the functions, FIG. 9 is a possible schematic structural diagram of the terminal device

in the foregoing embodiment. As shown in FIG. 9, the decoder device includes an

obtaining module 900, a parsing module 901, and a decoding and reconstructing module5

910. The obtaining module 900 is configured to support the decoder device in

performing S600, S700, and/or the like in the foregoing embodiments, and/or is

configured to perform another process of the technology described in this specification.

The parsing module 901 is configured to support the decoder device in performing S601,

S602, S603, S701, S702, S703, and/or the like in the foregoing embodiments, and/or is10

configured to perform another process of the technology described in this specification.

The decoding and reconstructing module 910 is configured to support the decoder

device in performing S604, S704, and/or the like in the foregoing embodiments, and/or

is configured to perform another process of the technology described in this

specification. All related content of the steps in the foregoing method embodiments15

may be cited in function descriptions of corresponding function modules, and details

are not described herein again. Certainly, the decoder device provided by this

embodiment of this application includes but is not limited to the foregoing modules.

For example, the decoder device may further include a storage module 911. The storage

module 911 may be configured to store program code and data of the decoder device.20

[0284] When an integrated unit is used, the parsing module 901 and the decoding

and reconstructing module 910 in this embodiment of this application may be the

processor 57 in FIG. 5, the obtaining module 900 may be the RF circuit 50 in FIG. 5

and an antenna connected to the RF circuit 50, and the storage module 911 may be the

memory 51 in FIG. 5.25

[0285] When the decoder device runs, the decoder device performs the picture data

decoding method in the embodiment shown in FIG. 6 or FIG. 7. For the specific picture

data decoding method, refer to related descriptions in the foregoing embodiment shown

in FIG. 6 or FIG. 7. Details are not described herein again.

[0286] Another embodiment of this application further provides a computer30
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readable storage medium. The computer readable storage medium includes one or more

groups of program code, and the one or more programs include an instruction. When a

processor in a decoder device executes the program code, the decoder device performs

the picture data decoding method shown in FIG. 6 or FIG. 7.

[0287] Another embodiment of this application further provides a computer5

program product. The computer program product includes a computer executable

instruction, and the computer executable instruction is stored in a computer readable

storage medium. When at least one processor of a decoder device can read the computer

executable instruction from the computer readable storage medium, the at least one

processor executes the computer executable instruction, so that the decoder device10

performs steps of a decoder device in the picture data decoding method shown in FIG.

6 or FIG. 7.

[0288] An embodiment of this application provides an encoder device. The encoder

device is configured to perform the steps performed by the encoder device in the

foregoing picture data decoding method. The encoder device provided by this15

embodiment of this application may include modules corresponding to corresponding

steps.

[0289] In this embodiment of this application, division of functional modules may

be performed on the encoder device according to the example in the foregoing method.

For example, division of the functional modules may be performed in correspondence20

to functions, or two or more functions may be integrated into one processing module.

The integrated module may be implemented in a form of hardware, or may be

implemented in a form of a software functional module. In this embodiment of this

application, module division is an example and is merely logical function division, and

may be other division in actual implementation.25

[0290] When division of the functional modules is performed in correspondence to

the functions, FIG. 10 is a possible schematic structural diagram of the terminal device

in the foregoing embodiment. As shown in FIG. 10, the encoder device includes a

determining module 1000, a splitting module 1001, an encoding module 1010, and a

calculation module 1011. The determining module 1000 is configured to support the30
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encoder device in performing S800, S802, S805, and/or the like in the foregoing

embodiment, and/or perform another process in the technology described in this

specification. The splitting module 1001 is configured to support the encoder device in

performing S801, S806, and/or the like in the foregoing embodiment, and/or perform

another process in the technology described in this specification. The encoding module5

1010 is configured to support the encoder device in performing S803 in the foregoing

embodiment, and/or perform another process in the technology described in this

specification. The calculation module 1011 is configured to support the encoder device

in performing S804 in the foregoing embodiment, and/or perform another process in

the technology described in this specification. All related content of the steps in the10

foregoing method embodiment may be cited in function descriptions of corresponding

function modules, and details are not described herein again. Certainly, the encoder

device provided by this embodiment of this application includes but is not limited to

the foregoing modules. For example, the encoder device may further include a storage

module 1002, a sending module 1003, and a receiving module 1004. The storage15

module 1002 may be configured to store program code and data of the encoder device.

The sending module 1003 and the receiving module 1004 are configured to

communicate with another device.

[0291] When an integrated unit is used, the determining module 1000, the splitting

module 1001, the encoding module 1010, and the calculation module 1011 in this20

embodiment of this application may be the processor 57 in FIG. 5, the sending module

1003 and the receiving module 1004 may be the RF circuit 50 in FIG. 5 and an antenna

connected to the RF circuit 50, and the storage module 1002 may be the memory 51 in

FIG. 5.

[0292] When the encoder device runs, the encoder device performs the picture data25

decoding method in the embodiment shown in FIG. 8. For the specific picture data

decoding method, refer to related descriptions in the foregoing embodiment shown in

FIG. 8. Details are not described herein again.

[0293] Another embodiment of this application further provides a computer

readable storage medium. The computer readable storage medium includes one or more30
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groups of program code, and the one or more programs include an instruction. When a

processor in an encoder device executes the program code, the encoder device performs

the picture data decoding method shown in FIG. 8.

[0294] In another embodiment of this application, a computer program product is

further provided. The computer program product includes a computer executable5

instruction, and the computer executable instruction is stored in a computer readable

storage medium. At least one processor of an encoder device may read the computer

executable instruction from the computer readable storage medium, and the at least one

processor executes the computer executable instruction, so that the encoder device

performs steps of the encoder device in the picture data decoding method shown in FIG.10

8.

[0295] All or some of the foregoing embodiments may be implemented by using

software, hardware, firmware, or any combination thereof. When a software program

is used to implement the embodiments, all or some of the embodiments may be

implemented in a form of a computer program product. The computer program product15

includes one or more computer instructions. When the computer program instructions

are loaded and executed on the computer, all or some of the procedures or functions are

generated according to the embodiments of this application. The computer may be a

general-purpose computer, a special-purpose computer, a computer network, or another

programmable apparatus. The computer instructions may be stored in a computer-20

readable storage medium or may be transmitted from a computer-readable storage

medium to another computer-readable storage medium, for example, the computer

instructions may be transmitted from a website, computer, server, or data center to

another website, computer, server, or data center in a wired (for example, a coaxial

cable, an optical fiber, or a digital subscriber line (DSL)) or wireless (for example,25

infrared, radio, or microwave) manner. The computer-readable storage medium may be

any usable medium accessible by a computer, or a data storage device, such as a server

or a data center, integrating one or more usable media. The usable medium may be a

magnetic medium (for example, a floppy disk, a hard disk, or a magnetic tape), an

optical medium (for example, a DVD), a semiconductor medium (for example, a solid-30
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state drive Solid State Disk, (SSD)), or the like.

[0296] With descriptions of the foregoing implementations, a person skilled in the

art may clearly understand that, for convenience and brevity of description, the division

of the foregoing functional modules is merely used as an example for description. In

actual application, the foregoing functions may be allocated to different functional5

modules for implementation as required, that is, an internal structure of the apparatus

is divided into different function modules to implement all or some of the functions

described above.

[0297] In the several embodiments provided in this application, it should be

understood that the disclosed apparatuses and methods may be implemented in other10

manners. For example, the described apparatus embodiments are merely examples. For

example, division of the modules or units is merely logical function division, and may

be other division in actual implementation. For example, a plurality of units or

components may be combined or integrated into another apparatus, or some features

may be ignored or may not be performed. In addition, the displayed or discussed mutual15

couplings or direct couplings or communication connections may be implemented by

using some interfaces. The indirect couplings or communication connections between

the apparatuses or units may be implemented in electrical, mechanical, or other forms.

[0298] The units described as separate parts may or may not be physically separate,

and components displayed as units may be one or more physical units, in other words,20

the components may be located in one place, or may be distributed in different places.

Some or all of the units may be selected depending on actual needs to achieve the

objectives of the solutions of the embodiments.

[0299] In addition, functional units in the embodiments of this application may be

integrated into one processing unit, or each nit may exist alone physically, or two or25

more units are integrated into one unit. The integrated unit may be implemented in a

form of hardware, or may be implemented in a form of a software functional unit.

[0300] When the integrated unit is implemented in the form of a software functional

unit and sold or used as an independent product, the integrated unit may be stored in a

readable storage medium. Based on such an understanding, the technical solutions of30
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the embodiments of this application essentially, or the part contributing to the prior art,

or all or some of the technical solutions may be implemented in a form of a software

product. The software product is stored in a storage medium, several instructions are

included, so that a device (which may be a single-chip microcomputer, a chip, or the

like) or the processor (processor) performs all or some of the steps of the methods5

described in the embodiments of this application. The foregoing storage medium

includes various media that can store program code, such as a USB flash drive, a

removable hard disk, a read-only memory (Read-Only Memory, ROM), a random

access memory (Random Access Memory, RAM), a magnetic disk, and a compact disc.

[0301] The foregoing descriptions are merely specific implementations of this10

application, but are not intended to limit the protection scope of this application. Any

variation or replacement within the technical scope disclosed in this application shall

fall within the protection scope of this application. Therefore, the protection scope of

this application shall be subject to the protection scope of the claims.

15
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CLAIMS

1. A picture data decoding method, wherein the decoding method comprises:

obtaining a bitstream comprising picture data;

parsing the bitstream to obtain node split mode information of a first-level coding

tree, wherein a root node of the first-level coding tree corresponds to one coding tree5

unit CTU, and a leaf node of the first-level coding tree is indentified by using the root

node of the first-level coding tree and a node split mode corresponding to the node split

mode information of the first-level coding tree;

parsing the bitstream to obtain node split mode information of a second-level

coding tree, wherein the node split mode information of the second-level coding tree10

indicates a split mode corresponding to a first node of the second-level coding tree, the

split mode corresponding to the first node is one mode in a candidate-split-mode set

corresponding to the first node, the candidate-mode set corresponding to the first node

is determined according to a first preset split condition, the first preset split condition

is used to indicate whether to restrict that the first node is split in a target split mode,15

the target split mode comprises at least one of horizontal binary split, horizontal ternary

split, vertical binary split, and vertical ternary split, and a root node of the second-level

coding tree is a leaf node of the first-level coding tree;

if the split mode corresponding to the first node is no further splitting, parsing the

bitstream to obtain encoding information of the first node, wherein the first node20

corresponds to one coding unit CU; and

decoding and reconstructing the coding unit based on the encoding information of

the first node to obtain a picture corresponding to the picture data.

2. The decoding method according to claim 1, wherein

the node split mode corresponding to the first-level coding tree comprises quadtree25

split, and a node split mode corresponding to the second-level coding tree comprises

binary tree split and ternary tree split.

3. The decoding method according to claim 1 or 2, wherein the first preset split

condition comprises at least one of the following preset split sub-conditions:
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a first preset split sub-condition: if a width-to-height ratio of a picture region

corresponding to the first node is greater than or equal to a first preset threshold, the

candidate-split-mode set corresponding to the first node does not comprise the

horizontal binary split or the horizontal ternary split, wherein the width-to-height ratio

of the picture region corresponding to the first node is a ratio of a width of the picture5

region corresponding to the first node to a height of the picture region corresponding to

the first node;

a second preset split sub-condition: if a height-to-width ratio of the picture region

corresponding to the first node is greater than or equal to a second preset threshold, the

candidate-split-mode set corresponding to the first node does not comprise the vertical10

binary split or the vertical ternary split, wherein the height-to-width ratio of the picture

region corresponding to the first node is a ratio of the height of the picture region

corresponding to the first node to the width of the picture region corresponding to the

first node;

a third preset split sub-condition: if a ratio of an area of the picture region15

corresponding to the first node to an area of a picture region corresponding to the leaf

node of the first-level coding tree to which the first node belongs is less than or equal

to a third preset threshold, the candidate-split-mode set corresponding to the first node

does not comprise the horizontal binary split, the horizontal ternary split, the vertical

binary split, or the vertical ternary split;20

a fourth preset split sub-condition: if the split mode corresponding to the first node

comprises a first split mode, decoding of a first child node of the first node is later than

that of a second child node of the first node, and a split mode corresponding to the

second child node is the first split mode, a candidate-split-mode set corresponding to

the first child node does not comprise the first split mode, wherein the first split mode25

is the horizontal binary split or the vertical binary split;

a fifth preset split sub-condition: if the split mode corresponding to the first node

comprises a second split mode, and an area of a picture region corresponding to the first

child node of the first node is the smallest among areas of picture regions corresponding

to three child nodes of the first node, the candidate-split-mode set corresponding to the30
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first child node does not comprise the second split mode, wherein the second split mode

is the horizontal ternary split or the vertical ternary split;

a sixth preset split sub-condition: if the split mode corresponding to the first node

comprises the second split mode, and the area of the picture region corresponding to

the first child node of the first node is the largest among the areas of the picture regions5

corresponding to the three child nodes of the first node, the candidate-split-mode set

corresponding to the first child node does not comprise the second split mode;

a seventh preset split sub-condition: if a ratio of the width of the picture region

corresponding to the first node to a preset side length of a minimum CU is less than or

equal to a third preset threshold, the candidate-split-mode set corresponding to the first10

node does not comprise the vertical ternary split; or if a ratio of the height of the picture

region corresponding to the first node to the preset side length of the minimum CU is

less than or equal to the third preset threshold, the candidate-split-mode set

corresponding to the first node does not comprise the horizontal ternary split;

an eighth preset split sub-condition: if the area of the picture region corresponding15

to the first node is less than or equal to a fourth preset threshold, the candidate-split-

mode set corresponding to the first node does not comprise the horizontal binary split,

the horizontal ternary split, the vertical binary split, or the vertical ternary split; and

a ninth preset split sub-condition: if the split mode corresponding to the first node

is the second split mode, and the area of the picture region corresponding to the first20

child node of the first node is the largest among the areas of the picture regions

corresponding to the three child nodes of the first node, the candidate-split-mode set

corresponding to the first child node does not comprise the first split mode, wherein a

split direction of the first split mode is the same as that of the second split mode.

4. The decoding method according to any one of claims 1 to 3, wherein the node25

split mode information of the second-level coding tree comprises first information,

second information, and third information, the first information is used to indicate

whether to further split the first node, the second information is used to indicate a

direction in which the first node is split, and the third information is used to indicate a

mode in which the first node is split; and30
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the parsing the bitstream to obtain node split mode information of a second-level

coding tree specifically comprises:

parsing the bitstream to determine, according to the first preset split condition, the

candidate-split-mode set corresponding to the first node; and

parsing the bitstream based on the candidate-split-mode set corresponding to the5

first node, to determine the first information, the second information, and the third

information.

5. The decoding method according to claim 4, wherein the parsing the bitstream

based on the candidate-split-mode set corresponding to the first node, to determine the

first information, the second information, and the third information specifically10

comprises:

determining a first numeric value, wherein the first numeric value is a quantity of

split modes comprised in the candidate-split-mode set corresponding to the first node;

and

parsing the bitstream based on the first numeric value to determine the first15

information, the second information, and the third information.

6. The decoding method according to claim 4 or 5, wherein the node split mode

corresponding to the second-level coding tree further comprises the quadtree split; and

the parsing the bitstream to obtain node split mode information of a second-level

coding tree specifically comprises:20

parsing the bitstream to obtain the node split mode information of the second-level

coding tree, wherein the node split mode information of the second-level coding tree

indicates the split mode corresponding to the first node of the second-level coding tree,

the split mode corresponding to the first node is one mode in the candidate-split-mode

set corresponding to the first node, the candidate-mode set corresponding to the first25

node is determined according to the first preset split condition and a second preset split

condition, and the second preset split condition is used to indicate whether to restrict

that the first node is split based on the quadtree split.

7. The decoding method according to claim 6, wherein the second preset split

condition comprises at least one of the following preset split sub-conditions:30
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a tenth preset split sub-condition: if a depth of the first node in the second-level

coding tree is less than a preset maximum depth in the second-level coding tree, the

candidate-split-mode set corresponding to the first node does not comprise the quadtree

split; and

an eleventh preset split sub-condition: if the width-to-height ratio of the picture5

region corresponding to the first node is greater than or equal to a fifth preset threshold,

the candidate-split-mode set corresponding to the first node does not comprise the

quadtree split.

8. The decoding method according to claim 6 or 7, wherein the node split mode

information of the second-level coding tree further comprises fourth information, and10

the fourth information is used to indicate whether to split the first node based on the

quadtree split; and

the parsing the bitstream to obtain node split mode information of a second-level

coding tree specifically comprises:

parsing the bitstream to determine, according to the first preset split condition and15

the second preset split condition, the candidate-split-mode set corresponding to the first

node; and

parsing the bitstream based on the split mode corresponding to the first node, to

determine the first information, the second information, the third information, and the

fourth information.20

9. A picture data encoding method, wherein the encoding method comprises:

determining a coding tree unit CTU corresponding to a to-be-encoded picture

block;

splitting the CTU in a node split mode corresponding to a first-level coding tree,

to obtain a leaf node of the first-level coding tree, wherein a root node of the first-level25

coding tree corresponds to the CTU;

determining a candidate-split-mode set corresponding to a first node of a second-

level coding tree, wherein the candidate-split-mode set corresponding to the first node

meets a first preset split condition, the first preset split condition is used to indicate

whether to restrict that the first node is split in a target split mode, a root node of the30
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second-level coding tree is a leaf node of the first-level coding tree, and the target split

mode comprises at least one of horizontal binary split, horizontal ternary split, vertical

binary split, and vertical ternary split; and

if the candidate-split-mode set corresponding to the first node comprises no further

splitting, encoding a coding unit CU corresponding to the first node, to obtain a coding-5

unit bitstream corresponding to the coding unit.

10. The encoder device according to claim 9, wherein the node split mode

corresponding to the first-level coding tree comprises quadtree split, and a node split

mode corresponding to the second-level coding tree comprises the binary tree split and

the ternary tree split.10

11. The encoding method according to claim 9 or 10, wherein the first preset split

condition comprises at least one of the following preset split sub-conditions:

a first preset split sub-condition: if a width-to-height ratio of a picture region

corresponding to the first node is greater than or equal to a first preset threshold, the

candidate-split-mode set corresponding to the first node does not comprise the15

horizontal binary split or the horizontal ternary split, wherein the width-to-height ratio

of the picture region corresponding to the first node is a ratio of a width of the picture

region corresponding to the first node to a height of the picture region corresponding to

the first node;

a second preset split sub-condition: if a height-to-width ratio of the picture region20

corresponding to the first node is greater than or equal to a second preset threshold, the

candidate-split-mode set corresponding to the first node does not comprise the vertical

binary split or the vertical ternary split, wherein the height-to-width ratio of the picture

region corresponding to the first node is a ratio of the height of the picture region

corresponding to the first node to the width of the picture region corresponding to the25

first node;

a third preset split sub-condition: if a ratio of an area of the picture region

corresponding to the first node to an area of a picture region corresponding to the leaf

node of the first-level coding tree to which the first node belongs is less than or equal

to a third preset threshold, the candidate-split-mode set corresponding to the first node30
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does not comprise the horizontal binary split, the horizontal ternary split, the vertical

binary split, or the vertical ternary split;

a fourth preset split sub-condition: if the split mode corresponding to the first node

comprises a first split mode, decoding of a first child node of the first node is later than

that of a second child node of the first node, and a split mode corresponding to the5

second child node is the first split mode, a candidate-split-mode set corresponding to

the first child node does not comprise the first split mode, wherein the first split mode

is the horizontal binary split or the vertical binary split;

a fifth preset split sub-condition: if the split mode corresponding to the first node

comprises a second split mode, and an area of a picture region corresponding to the first10

child node of the first node is the smallest among areas of picture regions corresponding

to three child nodes of the first node, the candidate-split-mode set corresponding to the

first child node does not comprise the second split mode, wherein the second split mode

is the horizontal ternary split or the vertical ternary split;

a sixth preset split sub-condition: if the split mode corresponding to the first node15

comprises the second split mode, and the area of the picture region corresponding to

the first child node of the first node is the largest among the areas of the picture regions

corresponding to the three child nodes of the first node, the candidate-split-mode set

corresponding to the first child node does not comprise the second split mode;

a seventh preset split sub-condition: if a ratio of the width of the picture region20

corresponding to the first node to a preset side length of a minimum CU is less than or

equal to a third preset threshold, the candidate-split-mode set corresponding to the first

node does not comprise the vertical ternary split; or if a ratio of the height of the picture

region corresponding to the first node to the preset side length of the minimum CU is

less than or equal to the third preset threshold, the candidate-split-mode set25

corresponding to the first node does not comprise the horizontal ternary split;

an eighth preset split sub-condition: if the area of the picture region corresponding

to the first node is less than or equal to a fourth preset threshold, the candidate-split-

mode set corresponding to the first node does not comprise the horizontal binary split,

the horizontal ternary split, the vertical binary split, or the vertical ternary split; and30
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a ninth preset split sub-condition: if the split mode corresponding to the first node

is the second split mode, and the area of the picture region corresponding to the first

child node of the first node is the largest among the areas of the picture regions

corresponding to the three child nodes of the first node, the candidate-split-mode set

corresponding to the first child node does not comprise the first split mode, wherein a5

split direction of the first split mode is the same as that of the second split mode.

12. The encoding method according to claim 10, wherein the node split mode

corresponding to the second-level coding tree further comprises the quadtree split; and

the determining a candidate-split-mode set corresponding to a first node of a

second-level coding tree comprises:10

determining the candidate-split-mode set corresponding to the first node, wherein

the candidate-split-mode set corresponding to the first node meets the first preset split

condition and the second preset restrictive condition, and the second preset split

condition is used to indicate whether to restrict that the first node is split based on the

quadtree split.15

13. The encoding method according to claim 12, wherein the second preset split

condition comprises at least one of the following preset split sub-conditions:

a tenth preset split sub-condition: if a depth of the first node in the second-level

coding tree is less than a preset maximum depth in the second-level coding tree, the

candidate-split-mode set corresponding to the first node does not comprise the quadtree20

split; and

an eleventh preset split sub-condition: if the width-to-height ratio of the picture

region corresponding to the first node is greater than or equal to a fifth preset threshold,

the candidate-split-mode set corresponding to the first node does not comprise the

quadtree split.25

14. The encoding method according to any one of claims 9 to 13, wherein the

encoding method further comprises:

if the candidate-split-mode set corresponding to the first node comprises a split

mode other than no further splitting, calculating a rate distortion cost of each of split

modes available for the first node;30
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determining a split mode corresponding to a smallest rate distortion cost as a target

split mode corresponding to the first node; and

splitting the first node in the target split mode corresponding to the first node.

15. A decoder device, comprising:

an obtaining module, configured to obtain a bitstream comprising picture data;5

a parsing module, configured to: parse the bitstream obtained by the obtaining

module, to obtain node split mode information of a first-level coding tree, wherein a

root node of the first-level coding tree corresponds to one coding tree unit CTU, and a

leaf node of the first-level coding tree is indentified by using the root node of the first-

level coding tree and a node split mode corresponding to the node split mode10

information of the first-level coding tree; parse the bitstream to obtain node split mode

information of a second-level coding tree, wherein the node split mode information of

the second-level coding tree indicates a split mode corresponding to a first node of the

second-level coding tree, the split mode corresponding to the first node is one mode in

a candidate-split-mode set corresponding to the first node, the candidate-mode set15

corresponding to the first node is determined according to a first preset split condition,

the first preset split condition is used to indicate whether to restrict that the first node is

split in a target split mode, the target split mode comprises at least one of horizontal

binary split, horizontal ternary split, vertical binary split, and vertical ternary split, and

a root node of the second-level coding tree is a leaf node of the first-level coding tree;20

and if the split mode corresponding to the first node is no further splitting, parse the

bitstream to obtain encoding information of the first node, wherein the first node

corresponds to one coding unit CU;

a decoding and reconstructing module, configured to decode and reconstruct the

coding unit based on the encoding information of the first node obtained by the parsing25

module, to obtain a picture corresponding to the picture data.

16. The decoder device according to claim 15, wherein the node split mode

corresponding to the first-level coding tree comprises quadtree split, and a node split

mode corresponding to the second-level coding tree comprises binary tree split and

ternary tree split.30
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17. The decoder device according to claim 15 or 16, wherein the first preset split

condition comprises at least one of the following preset split sub-conditions:

a first preset split sub-condition: if a width-to-height ratio of a picture region

corresponding to the first node is greater than or equal to a first preset threshold, the

candidate-split-mode set corresponding to the first node does not comprise the5

horizontal binary split or the horizontal ternary split, wherein the width-to-height ratio

of the picture region corresponding to the first node is a ratio of a width of the picture

region corresponding to the first node to a height of the picture region corresponding to

the first node;

a second preset split sub-condition: if a height-to-width ratio of the picture region10

corresponding to the first node is greater than or equal to a second preset threshold, the

candidate-split-mode set corresponding to the first node does not comprise the vertical

binary split or the vertical ternary split, wherein the height-to-width ratio of the picture

region corresponding to the first node is a ratio of the height of the picture region

corresponding to the first node to the width of the picture region corresponding to the15

first node;

a third preset split sub-condition: if a ratio of an area of the picture region

corresponding to the first node to an area of a picture region corresponding to the leaf

node of the first-level coding tree to which the first node belongs is less than or equal

to a third preset threshold, the candidate-split-mode set corresponding to the first node20

does not comprise the horizontal binary split, the horizontal ternary split, the vertical

binary split, or the vertical ternary split;

a fourth preset split sub-condition: if the split mode corresponding to the first node

comprises a first split mode, decoding of a first child node of the first node is later than

that of a second child node of the first node, and a split mode corresponding to the25

second child node is the first split mode, a candidate-split-mode set corresponding to

the first child node does not comprise the first split mode, wherein the first split mode

is the horizontal binary split or the vertical binary split;

a fifth preset split sub-condition: if the split mode corresponding to the first node

comprises a second split mode, and an area of a picture region corresponding to the first30
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child node of the first node is the smallest among areas of picture regions corresponding

to three child nodes of the first node, the candidate-split-mode set corresponding to the

first child node does not comprise the second split mode, wherein the second split mode

is the horizontal ternary split or the vertical ternary split;

a sixth preset split sub-condition: if the split mode corresponding to the first node5

comprises the second split mode, and the area of the picture region corresponding to

the first child node of the first node is the largest among the areas of the picture regions

corresponding to the three child nodes of the first node, the candidate-split-mode set

corresponding to the first child node does not comprise the second split mode;

a seventh preset split sub-condition: if a ratio of the width of the picture region10

corresponding to the first node to a preset side length of a minimum CU is less than or

equal to a third preset threshold, the candidate-split-mode set corresponding to the first

node does not comprise the vertical ternary split; or if a ratio of the height of the picture

region corresponding to the first node to the preset side length of the minimum CU is

less than or equal to the third preset threshold, the candidate-split-mode set15

corresponding to the first node does not comprise the horizontal ternary split;

an eighth preset split sub-condition: if the area of the picture region corresponding

to the first node is less than or equal to a fourth preset threshold, the candidate-split-

mode set corresponding to the first node does not comprise the horizontal binary split,

the horizontal ternary split, the vertical binary split, or the vertical ternary split; and20

a ninth preset split sub-condition: if the split mode corresponding to the first node

is the second split mode, and the area of the picture region corresponding to the first

child node of the first node is the largest among the areas of the picture regions

corresponding to the three child nodes of the first node, the candidate-split-mode set

corresponding to the first child node does not comprise the first split mode, wherein a25

split direction of the first split mode is the same as that of the second split mode.

18. The decoder device according to any one of claims 15 to 17, wherein the node

split mode information of the second-level coding tree comprises first information,

second information, and third information, the first information is used to indicate

whether to further split the first node, the second information is used to indicate a30
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direction in which the first node is split, and the third information is used to indicate a

mode in which the first node is split; and

the parsing module is specifically configured to: parse the bitstream to determine,

according to the first preset split condition, the candidate-split-mode set corresponding

to the first node; and parse the bitstream based on the candidate-split-mode set5

corresponding to the first node, to determine the first information, the second

information, and the third information.

19. The decoder device according to claim 18, wherein

the parsing module is specifically configured to: determine a first numeric value,

wherein the first numeric value is a quantity of split modes comprised in the candidate-10

split-mode set corresponding to the first node; and parse the bitstream based the first

numeric value to determine the first information, the second information, and the third

information.

20. The decoder device according to claim 18 or 19, wherein the node split mode

corresponding to the second-level coding tree further comprises the quadtree split; and15

the parsing module is specifically configured to parse the bitstream to obtain the

node split mode information of the second-level coding tree, wherein the node split

mode information of the second-level coding tree indicates the split mode

corresponding to the first node of the second-level coding tree, the split mode

corresponding to the first node is one mode in the candidate-split-mode set20

corresponding to the first node, the candidate-mode set corresponding to the first node

is determined according to the first preset split condition and a second preset split

condition, and the second preset split condition is used to indicate whether to restrict

that the first node is split based on the quadtree split.

21. The decoder device according to claim 20, wherein the second preset split25

condition comprises at least one of the following preset split sub-conditions:

a tenth preset split sub-condition: if a depth of the first node in the second-level

coding tree is less than a preset maximum depth in the second-level coding tree, the

candidate-split-mode set corresponding to the first node does not comprise the quadtree

split; and30
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an eleventh preset split sub-condition: if the width-to-height ratio of the picture

region corresponding to the first node is greater than or equal to a fifth preset threshold,

the candidate-split-mode set corresponding to the first node does not comprise the

quadtree split.

22. The decoder device according to claim 20 or 21, wherein the node split mode5

information of the second-level coding tree further comprises fourth information, and

the fourth information is used to indicate whether to split the first node based on the

quadtree split; and

the parsing module is specifically configured to: parse the bitstream to determine,

according to the first preset split condition and the second preset split condition, the10

candidate-split-mode set corresponding to the first node; and parse the bitstream in the

split mode corresponding to the first node, to determine the first information, the second

information, the third information, and the fourth information.

23. An encoder device, comprising:

a determining module, configured to determine a coding tree unit CTU15

corresponding to a to-be-encoded picture block;

a splitting module, configured to split, in a node split mode corresponding to a

first-level coding tree, the CTU determined by the determining module, to obtain a leaf

node of the first-level coding tree, wherein a root node of the first-level coding tree

corresponds to the CTU; wherein20

the determining module is further configured to determine a candidate-split-mode

set corresponding to a first node of a second-level coding tree, wherein the candidate-

split-mode set corresponding to the first node meets a first preset split condition, the

first preset split condition is used to indicate whether to restrict that the first node is

split in a target split mode, a root node of the second-level coding tree is a leaf node of25

the first-level coding tree, and the target split mode comprises at least one of horizontal

binary split, horizontal ternary split, vertical binary split, and vertical ternary split; and

an encoding module, configured to: if the candidate-split-mode set that

corresponds to the first node and that is determined by the determining module

comprises no further splitting, encode a coding unit CU corresponding to the first node,30
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to obtain a coding-unit bitstream corresponding to the coding unit.

24. The encoder device according to claim 23, wherein the node split mode

corresponding to the first-level coding tree comprises quadtree split, and a node split

mode corresponding to the second-level coding tree comprises the binary tree split and

the ternary tree split.5

25. The encoder device according to claim 23 or 24, wherein the first preset split

condition comprises at least one of the following preset split sub-conditions:

a first preset split sub-condition: if a width-to-height ratio of a picture region

corresponding to the first node is greater than or equal to a first preset threshold, the

candidate-split-mode set corresponding to the first node does not comprise the10

horizontal binary split or the horizontal ternary split, wherein the width-to-height ratio

of the picture region corresponding to the first node is a ratio of a width of the picture

region corresponding to the first node to a height of the picture region corresponding to

the first node;

a second preset split sub-condition: if a height-to-width ratio of the picture region15

corresponding to the first node is greater than or equal to a second preset threshold, the

candidate-split-mode set corresponding to the first node does not comprise the vertical

binary split or the vertical ternary split, wherein the height-to-width ratio of the picture

region corresponding to the first node is a ratio of the height of the picture region

corresponding to the first node to the width of the picture region corresponding to the20

first node;

a third preset split sub-condition: if a ratio of an area of the picture region

corresponding to the first node to an area of a picture region corresponding to the leaf

node of the first-level coding tree to which the first node belongs is less than or equal

to a third preset threshold, the candidate-split-mode set corresponding to the first node25

does not comprise the horizontal binary split, the horizontal ternary split, the vertical

binary split, or the vertical ternary split;

a fourth preset split sub-condition: if the split mode corresponding to the first node

comprises a first split mode, decoding of a first child node of the first node is later than

that of a second child node of the first node, and a split mode corresponding to the30
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second child node is the first split mode, a candidate-split-mode set corresponding to

the first child node does not comprise the first split mode, wherein the first split mode

is the horizontal binary split or the vertical binary split;

a fifth preset split sub-condition: if the split mode corresponding to the first node

comprises a second split mode, and an area of a picture region corresponding to the first5

child node of the first node is the smallest among areas of picture regions corresponding

to three child nodes of the first node, the candidate-split-mode set corresponding to the

first child node does not comprise the second split mode, wherein the second split mode

is the horizontal ternary split or the vertical ternary split;

a sixth preset split sub-condition: if the split mode corresponding to the first node10

comprises the second split mode, and the area of the picture region corresponding to

the first child node of the first node is the largest among the areas of the picture regions

corresponding to the three child nodes of the first node, the candidate-split-mode set

corresponding to the first child node does not comprise the second split mode;

a seventh preset split sub-condition: if a ratio of the width of the picture region15

corresponding to the first node to a preset side length of a minimum CU is less than or

equal to a third preset threshold, the candidate-split-mode set corresponding to the first

node does not comprise the vertical ternary split; or if a ratio of the height of the picture

region corresponding to the first node to the preset side length of the minimum CU is

less than or equal to the third preset threshold, the candidate-split-mode set20

corresponding to the first node does not comprise the horizontal ternary split;

an eighth preset split sub-condition: if the area of the picture region corresponding

to the first node is less than or equal to a fourth preset threshold, the candidate-split-

mode set corresponding to the first node does not comprise the horizontal binary split,

the horizontal ternary split, the vertical binary split, or the vertical ternary split; and25

a ninth preset split sub-condition: if the split mode corresponding to the first node

is the second split mode, and the area of the picture region corresponding to the first

child node of the first node is the largest among the areas of the picture regions

corresponding to the three child nodes of the first node, the candidate-split-mode set

corresponding to the first child node does not comprise the first split mode, wherein a30
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split direction of the first split mode is the same as that of the second split mode.

26. The encoder device according to claim 24, wherein the node split mode

corresponding to the second-level coding tree further comprises the quadtree split; and

the determining module is specifically configured to determine the candidate-split-

mode set corresponding to the first node, wherein the candidate-split-mode set5

corresponding to the first node meets the first preset split condition and the second

preset restrictive condition, and the second preset split condition is used to indicate

whether to restrict that the first node is split based on the quadtree split.

27. The encoder device according to claim 26, wherein the second preset split

condition comprises at least one of the following preset split sub-conditions:10

a tenth preset split sub-condition: if a depth of the first node in the second-level

coding tree is less than a preset maximum depth in the second-level coding tree, the

candidate-split-mode set corresponding to the first node does not comprise the quadtree

split; and

an eleventh preset split sub-condition: if the width-to-height ratio of the picture15

region corresponding to the first node is greater than or equal to a fifth preset threshold,

the candidate-split-mode set corresponding to the first node does not comprise the

quadtree split.

28. The encoder device according to any one of claims 23 to 27, wherein the

encoder device further comprises a calculation module, wherein20

the calculation module is configured to: if the candidate-split-mode set that

corresponds to the first node and that is determined by the determining module

comprises a split mode other than no further splitting, calculate a rate distortion cost of

each of split modes available for the first node;

the determining module is further configured to determine a split mode25

corresponding to a smallest rate distortion cost as a target split mode corresponding to

the first node; and

the splitting module is specifically configured to split the first node in the target

split mode that corresponds to the first node and that is determined by the determining

module.30


