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S110 DETERMINATION IN A CURRENT INTER-FRAME ENCODING FRAME 
OF A CURRENT INTRA-FRAME ENCODING BLOCK USING A LIMITED 
INTRA-FRAME PREDICTION MODE

S120 DETERMINATION WHETHER AN ADJACENT ENCODING BLOCK 
ADJACENT TO THE CURRENT INTRA-FRAME ENCODING BLOCK 
COMPRISES AN ADJACENT INTER-FRAME ENCODING BLOCK

S130 UPDATE, ON THE BASIS OF A FIXED VALUE OR OF THE IMAGE
DATA IN AN ADJACENT INTRA-FRAME ENCODING BLOCK COMPRISED IN 
THE ADJACENT ENCODING BLOCK, OF THE IMAGE DATA IN THE 
ADJACENT INTER-FRAME ENCODING BLOCK

S140 ENCODING, ON THE BASIS OF THE UPDATED IMAGE DATA IN THE 
ADJACENT INTER-FRAME ENCODING BLOCK, OF THE CURRENT INTRA­
FRAME

(57) Abstract: Disclosed are an image encoding method, an image decoding method, an image data processing method and apparat - 
us therefor. The image encoding method of the present invention comprises: determining in a current inter-frame encoding frame a 
current intra-frame encoding block using a limited intra-frame prediction mode; determining that an adjacent encoding block adja­
cent to the current intra-frame encoding block comprises an adjacent inter-frame encoding block; updating, on the basis of a fixed 
value or of the image data in an adjacent intra-frame encoding block comprised in the adjacent encoding block, the image data in the 
adjacent inter-frame encoding block; and encoding, on the basis of the updated image data in the adjacent inter-frame encoding 
block, the current intra-frame encoding block. The image encoding apparatus according to the present invention comprises a first de - 
termination module, a second determination module, an update module, and an encoding module. The method and apparatus accord­
ing to the present invention can be used to enhance the error recovery capability of intra-frame encoding blocks and improve the de - 
coding quality of image data.
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IMAGE CODING AND DECODING METHOD, IMAGE DATA

PROCESSING METHOD, AND DEVICES THEREOF
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FIELD OF THE INVENTION

The present invention relates to the field of communications, and in particular to a 

method for coding an image, a method for decoding an image, a method for processing image data, 

and devices thereof in the field of communications.

BACKGROUND OF THE INVENTION

Video data inevitably suffers bit error or packet loss in cable networks and radio 

networks, especially in radio networks. Video data after being efficiently compressed by tools such 

as variable length coding has great relevance in semantics. As such, the video data is very sensitive 

to network errors such as bit error and packet loss. Once a bit error occurs in the video data, not 

only recovery of current video data is affected, but also the bit error spreads in time and space 

domains. In addition, predictive coding of the video data also makes errors of a certain frame have 

the effect of error accumulation on subsequent frames. Therefore, it is necessary to take relevant 

measures to improve the capability of video data for resisting bit errors. Especially when certain 

video frames already have transmission errors, video content needs to be recovered from the errors 

as soon as possible, thereby providing favorable subjective experience for users.

Intra-frame refreshing method is a simple and efficient error recovery method, for 

example, I-frame refreshing method, I-block refreshing method based on random or error tracking, 

and adaptive intra-frame macroblock refreshing, and so on. An I-frame uses an intra-frame (INTRA) 

coding method for coding, and therefore may be also called intra coded frame. The I-frame does not 

need to refer to other frames. This frame is moderately compressed as a random access reference 

point, and as an image. As refreshing the whole I-frame will result in frames with high code rates 

that suddenly occur in bit stream, which will lead to a rather strong bit stream shock to the system. 

Therefore, in practical, the frame is refreshed by refreshing partial coding blocks in the frame for 

most of the time.

A P frame in video frames uses an inter-frame (INTER) coding method for coding, and 

therefore the P frame may also be called inter coded frame. Inter-frame prediction of the P frame
1
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5 needs to refer to previous P frames. Therefore, when a certain P frame has a transmission error, the 

error will be transferred to subsequent P frames, thereby resulting in severe degrade of the decoding 

quality of subsequent P frames. As such, to avoid degrade of the decoding quality, an intra refresh 

frame (Intra Refresh Frame, IR frame for short) may be defined in the P frame. Partial or all coding 

blocks in the IR frame use the intra-frame coding method for coding. The coding blocks that use 

intra-frame coding may also be called intra refreshing blocks. As such, the intra coding blocks (intra 

refreshing blocks) in the IR frame will not directly refer to the P frame before the IR frame for 

coding, but refer to neighboring coding blocks of the frame and use the intra-frame coding method 

for coding.

If a neighboring coding block of a certain intra coding block is an inter coding block, 

however, the inter coding block still refers to the previous P frame, the inter coding block may also 

accumulate certain transmission errors from the previous reference frames, and pass the errors to an 

intra coding block that is used for refreshing, so that the intra coding block is also adversely 

affected by transmission errors, thereby greatly reducing the due error recovery capability of the 

intra refreshing method, and affecting the decoding quality of image data such as a video.

SUMMARY OF THE INVENTION

[0001] As such, embodiments of the present invention provide a method for coding an image, a 

method for decoding an image, a method for processing image data, and devices thereof, which 

update the image data in neighboring inter coding blocks, and code or decode a current intra coding 

block by using the updated image data, thereby improving the error recovery capability of the intra 

coding block and improving the image data decoding quality.

In one aspect, an embodiment of the present invention provides a method for coding an image. 

The method includes: determining from among a current inter coded frame, comprising a plurality 

of intra coding blocks and inter coding blocks, a current intra coding block that uses a constrained 

intra prediction method; determining from the plurality of intra coding blocks and inter coding 

blocks neighboring coding blocks that are adjacent to the current intra coding block, wherein the 

neighboring coding blocks include a neighboring inter coding block and a neighboring intra 

coding block; updating image data in the neighboring inter coding block based on an invariable 

value or image data in the neighboring intra coding block included; and coding the current intra 

coding block based on the updated image data in the neighboring inter coding block; wherein the 

step updating image data in the neighboring inter coding block based on image data in the 

neighboring intra coding block comprises: determining that the neighboring coding blocks further 

comprise at least one neighboring intra coding block or at least two neighboring intra coding blocks;
2
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5 and when determining that the neighboring coding blocks further comprise at least one neighboring 

intra coding block, updating the image data in the neighboring inter coding block based on image 

data in a neighboring intra coding block that is most adjacent to the neighboring inter coding block; 

when determining that the neighboring coding blocks further comprise at least two neighboring 

intra coding blocks, updating the image data in the neighboring inter coding block based on image 

data in the at least two neighboring intra coding blocks through weighted average of distances from 

the at least two neighboring intra coding blocks to the current intra coding block.

In another aspect, an embodiment of the present invention further provides a method for decoding 

an image. The method includes: determining from among a current inter coded frame, comprising a 

plurality of intra coding blocks and inter coding blocks, a current intra coding block that uses a 

constrained intra prediction method; determining from the plurality of intra coding blocks and inter 

coding blocks neighboring coding blocks that are adjacent to the current intra coding block, wherein 

the neighboring coding blocks include a neighboring inter coding block and a neighboring intra 

coding block; updating image data in the neighboring inter coding blocks based on an invariable 

value or image data in the neighboring intra coding block included in the neighboring coding blocks; 

and decoding the current intra coding block based on the updated image data in the neighboring 

inter coding block; wherein the step updating image data in the neighboring inter coding block 

based on image data in the neighboring intra coding block comprises: determining that the 

neighboring coding blocks further comprise at least one neighboring intra coding block or at least 

two neighboring intra coding blocks; and when determining that the neighboring coding blocks 

further comprise at least one neighboring intra coding block, updating the image data in the 

neighboring inter coding block based on image data in a neighboring intra coding block that is most 

adjacent to the neighboring inter coding block; when determining that the neighboring coding 

blocks further comprise at least two neighboring intra coding blocks, updating the image data in the 

neighboring inter coding block based on image data in the at least two neighboring intra coding 

blocks through weighted average of distances from the at least two neighboring intra coding blocks 

to the current intra coding block.

In an example a method for processing image data is provided. The method includes: 

determining that all coding blocks in a current coding object use a constrained intra prediction 

method; among neighboring coding blocks that are adjacent to a current intra coding block, 

determining a specific neighboring coding block that belongs to a different coding object from the 

current intra coding block; determining that the specific neighboring coding block is a neighboring 

inter coding block that uses an inter-frame coding method for coding; updating image data in the 

neighboring inter coding block based on an invariable value or image data in a neighboring intra
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5 coding block included in the neighboring coding blocks; and coding or decoding the current intra

coding block based on the updated image data in the neighboring inter coding block.

In still another aspect, an embodiment of the present invention further provides a device 

for coding an image. The device includes: a first determining module, configured to determine from 

among a current inter coded frame, comprising a plurality of intra coding blocks and inter coding 

blocks, a current intra coding block that uses a constrained intra prediction method; a second 

determining module, configured to determine from the plurality of intra coding blocks and inter 

coding blocks neighboring coding blocks that are adjacent to the current intra coding block, wherein 

the neighboring coding blocks include a neighboring inter coding block and a neighboring intra 

coding block; an updating module, configured to update image data in the neighboring inter coding 

blocks based on an invariable value or image data in a neighboring intra coding block included in 

the neighboring coding blocks; and an coding module, configured to code the current intra coding 

block based on the updated image data in the neighboring inter coding block; wherein the updating 

module comprises: a first determining unit, configured to determine that the neighboring coding 

blocks further comprise at least one neighboring intra coding block; and a first updating unit, 

configured to update the image data in the neighboring inter coding block based on image data in a 

neighboring intra coding block that is most adjacent to the neighboring inter coding block; or, a 

second determining unit, configured to determine that the neighboring coding blocks further 

comprise at least two neighboring intra coding blocks; and a second updating unit, configured to 

update the image data in the neighboring inter coding block based on image data in the at least two 

neighboring intra coding blocks through weighted average of distances from the at least two 

neighboring intra coding blocks to the current intra coding block.

In still another aspect, an embodiment of the present invention further provides a device 

for decoding an image. The device includes: a first determining module, configured to determine 

from among a current inter coded frame, comprising a plurality of intra coding blocks and inter 

coding blocks, a current intra coding block that uses a constrained intra prediction method; a second 

determining module, configured to determine from the plurality of intra coding blocks and inter 

coding blocks neighboring coding blocks that are adjacent to the current intra coding block, wherein 

the neighboring coding blocks include a neighboring inter coding block and a neighboring intra 

coding block; an updating module, configured to update image data in a neighboring intra coding 

blocks based on an invariable value or image data in the neighboring inter coding block included in 

the neighboring coding blocks; and a decoding module, configured to decode the current intra 

coding block based on the updated image data in the neighboring inter coding block; wherein the 

updating module comprises: a first determining unit, configured to determine that the neighboring
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5 coding blocks further comprise at least one neighboring intra coding block; and a first updating unit, 

configured to update image data in the neighboring inter coding block based on image data in a 

neighboring intra coding block that is most adjacent to the neighboring inter coding block; or a 

second determining unit, configured to determine that the neighboring coding blocks further 

comprise at least two neighboring intra coding blocks; and a second updating unit, configured to 

update the image data in the neighboring inter coding block based on image data in the at least two 

neighboring intra coding blocks through weighted average of distances from the at least two 

neighboring intra coding blocks to the current intra coding block.

In another example a device for processing image data is provided. The device includes: 

a first determining module, configured to determine that all coding blocks in a current coding object 

use a constrained intra prediction method; a second determining module, configured to determine, 

among neighboring coding blocks that are adjacent to a current intra coding block, a specific 

neighboring coding block that belongs to a different coding object from the current intra coding 

block; a third determining module, configured to determine that the specific neighboring coding 

block is a neighboring inter coding block that uses an inter-frame coding method for coding; an 

updating module, configured to update image data in the neighboring inter coding block based on 

an invariable value or image data in a neighboring intra coding block included in the neighboring 

coding blocks; and an coding/decoding module, configured to code or decode the current intra 

coding block based on the updated image data in the neighboring inter coding block.

Based on the technical solutions, the methods and devices according to the embodiments 

of the present invention update the image data in neighboring inter coding blocks, and code or 

decode the current intra coding block by using the updated image data, so that inter coding blocks 

referenced by the intra coding block will not pass on accumulated errors to the intra coding block, 

thereby improving the error recovery capability of the intra coding block and improving the image 

data decoding quality.

BRIEF DESCRIPTION OF THE DRAWINGS

To illustrate the technical solutions in the embodiments of the present invention more 

clearly, the following briefly describes the accompanying drawings required for describing the 

embodiments of the present invention. Apparently, the accompanying drawings in the following 

description merely show some embodiments of the present invention, and persons of ordinary skill 

in the art can derive other drawings from these accompanying drawings without creative efforts.

FIG. 1 is a schematic diagram of an application scenario according to an embodiment of 

the present invention;
5
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5 FIG. 2 is a schematic diagram of a method for coding an image according to an

embodiment of the present invention;

FIG. 3 is a schematic diagram of update processing according to another embodiment of 

the present invention;

FIG. (a) to FIG. (c) in FIG. 4 are schematic diagrams of update processing according to 

still another embodiment of the present invention;

FIG. 5 is a schematic diagram of a method for decoding an image according to an 

embodiment of the present invention;

FIG. 6 is a schematic diagram of a method for processing image data according to an 

embodiment of the present invention;

FIG. 7 is a block diagram of a device for coding an image according to an embodiment 

of the present invention;

FIG. 8 is a block diagram of a device for coding an image according to another 

embodiment of the present invention;

FIG. 9 is a block diagram of a device for decoding an image according to an embodiment 

of the present invention;

FIG. 10 is a block diagram of a device for decoding an image according to another 

embodiment of the present invention; and

FIG. 11 is a block diagram of a device for processing image data according to an 10 

embodiment of the present invention.

DETAILED DESCRIPTION OFTHE EMBODIMENTS

The following clearly and completely describes the technical solutions according to the 

embodiments of the present invention with reference to the accompanying drawings in the 

embodiments of the present invention. Apparently, the embodiments in the following description are 

15 merely a part rather than all of the embodiments of the present invention. All other embodiments 

obtained by persons of ordinary skill in the art based on the embodiments of the present invention 

without creative efforts shall fall within the protection scope of the present invention.

FIG. 1 shows a scenario of an application according to an embodiment of the present 

invention. As shown in FIG. 1, video frames may include an intra coded frame (as shown by an 20 

I-frame in FIG. 1) and an inter coded frame (as shown by a P frame in FIG. 1). The intra coded 

frame and inter coded frame may then be divided into multiple coding blocks. All coding blocks in 

the intra coded frame are intra coding blocks, and coding blocks in the inter coded frame may 

include intra coding blocks and may also include inter coding blocks, where the intra coded frame
5a
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5 and intra coding blocks use intra-frame coding method for coding or decoding, and the inter coded

25 frame and inter coding blocks use the inter-frame coding method for coding or decoding.

To avoid accumulation of transmission errors and ensure the image data decoding quality, 

certain intra refreshing frames (as shown by an IR frame in FIG. 1) may be defined in the inter 

coded frame to force certain coding blocks in the intra refreshing frames to use the intra-frame 

coding method for coding or decoding. These coding blocks belong to intra coding blocks, and may 

30 also be called intra refreshing blocks. When neighboring coding blocks of an intra coding block 

are inter coding blocks, the inter coding blocks may have already accumulated certain transmission 

errors. If these inter coding blocks are directly made reference to, the intra coding block may also 

be affected by the transmission errors, thereby making the intra coding block hard to ensure the due

5b
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error recovery capability of the intra refreshing method. As shown in FIG. 1, neighboring blocks A

and B of an intra coding block E are error blocks with transmission errors. To avoid accumulation

of the transmission errors, the reference characteristics of the intra coding block need to be

restricted according to the embodiment of the present invention.

FIG. 2 is a schematic diagram of a method for coding an image according to an 

embodiment of the present invention. As shown in FIG. 2, this method includes:

SI 10: Determine a current intra coding block that uses a constrained intra prediction 

method among current inter coded frames, where the constrained intra prediction method means 

that during coding, decoding, or prediction of an intra coding block, reference data of the intra 

coding block only can come from image data of intra coding blocks that are adjacent to the intra 

coding block, or a default value (or invariable value), but cannot come from image data of 

neighboring inter coding blocks.

S120: Determine that neighboring coding blocks that are adjacent to the current intra 

coding block include a neighboring inter coding block, where the neighboring coding blocks are 

coding blocks that are adjacent to or connected to the current intra coding block, and for the current 

intra coding block, its neighboring coding blocks may include a left neighboring coding block, an 

upper neighboring coding block, a lower left neighboring coding block, and an upper right 

neighboring coding block. Certainly, persons skilled in the art may further think of that the 

neighboring coding blocks may further include a right neighboring coding block, a lower 

neighboring coding block, an upper left neighboring coding block, and a lower right neighboring 

coding block.

S130: Update image data in the neighboring inter coding block based on an invariable 

value or image data in a neighboring intra coding block included in the neighboring coding blocks.

S140: Code the current intra coding block based on the updated image data in the 

neighboring inter coding block.

For a current coding block of a current inter coded frame, whether the current coding 

block is an intra coding block that uses an intra-frame coding method for coding, and whether the 

current coding block uses the constrained intra prediction method for prediction, coding, or 

decoding are judged. If it is determined that the current coding block is a current intra coding block 

that uses the constrained intra prediction method, coding methods of neighboring coding blocks of 

the current intra coding block are further judged. If the neighboring coding blocks include an inter 

coding block, the inter coding block cannot serve as a reference coding block for the current intra 

coding block. That is, in intra prediction, image data in the inter coding block cannot be used to 

predict the current intra coding block. As such, before the intra prediction, the image data in the

6
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neighboring inter coding block may be updated based on the invariable value or the image data in

the neighboring intra coding block included in the neighboring coding blocks. Then, the current

intra coding block may be coded based on the updated image data in the neighboring inter coding

block.

After updating, the image data that is to be referenced in the inter coding block may be 

referenced according to a normal method, where the image data that is to be referenced indicates 

pixels in the neighboring blocks that may be used during the prediction for the current intra coding 

block. As the image data of the inter coding block is updated, the included image data that is to be 

referenced is no longer the pixels that may have transmission errors in the inter coding block, and as 

such may serve as pixels referenced by the current intra coding block, thereby ensuring that the 

current intra coding block will not refer to the image data in the neighboring inter coding block, 

which may stop the transmission errors from being passed on to the current intra coding block.

According to the method in the embodiment of the present invention, the image data in 

neighboring inter coding blocks is updated, and the current intra coding block is coded or decoded 

by using the updated image data, so that inter coding blocks referenced by the intra coding block 

will not pass on accumulated errors to the intra coding block, thereby improving the error recovery 

capability of the intra coding block and improving the image data decoding quality.

In the embodiment of the present invention, a judgment may first be made about whether 

the current coding block is an intra coding block. If the current coding block is an inter coding 

block, the current image data processing procedure is ended, and subsequent processing for the next 

coding block in the current inter coded frame is performed. When it is determined that the current 

coding block is an intra coding block, a judgment is further made about whether the current intra 

coding block uses the constrained intra prediction method for prediction. If not, no subsequent 

update processing is necessary, and the current procedure ends. Optionally, a judgment may first 

also be made about whether the current coding block uses the constrained intra prediction method 

for prediction. When it is determined that the current coding block uses the constrained intra 

prediction method, a judgment is made about the coding method of the current coding block. 

Persons skilled in the art may further think of that judging the coding method of the current coding 

block and judging whether the constrained intra prediction method is used for prediction, coding, or 

decoding are performed simultaneously.

In the embodiment of the present invention, during decoding, an identifier in a bit stream 

may be used to judge a coding method of a current coded frame to determine whether the current 

coded frame is an inter coded frame; and during coding, a judgment may be made about whether the 

current coded frame is an inter coded frame through coding parameters and coding procedures.

7
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Likewise, for judging a coding method of a coding block, each coding block may have an identifier 

that indicates the coding method of the coding block. During decoding, whether the current coding 

block uses the intra-frame coding method for coding may be determined according to a 

corresponding coding method identifier of the current coding block in the bit stream; and during 

decoding, whether the current coding block is an intra coding block may also be determined 

through coding parameters and coding procedures. Persons skilled in the art may understand that 

other methods well-known in the art may further be used to judge the coding methods of the coded 

frame and coding block.

In the embodiment of the present invention, whether the current coding block uses the 

constrained intra prediction method for coding or decoding may be determined according to a 

constrained intra prediction flag (Constrained Intra Prediction Flag) in the bit stream. For example, 

when the constrained intra prediction flag is 1, it indicates that the current coding block uses the 

constrained intra prediction method for prediction, coding, or decoding; and when the constrained 

intra prediction flag is 0, it indicates that the current coding block does not use the constrained intra 

prediction method for prediction, coding, or decoding. Persons skilled in the art may understand 

that other methods well-known in the art may further be used to judge the constrained intra 

prediction method.

FIG. 3 is a schematic diagram of update processing according to an embodiment of the 

present invention by taking hierarchical blocks of high efficiency video coding (High Efficiency 

Video Coding, HEVC for short) for example. During the update processing for the image data in the 

neighboring inter coding block, all image data in the neighboring inter coding block may be 

updated. Optionally, only one row or one column of pixel data in the neighboring inter coding block 

adjacent to the current intra coding block may be updated. Persons skilled in the art may understand 

that multiple rows or multiple columns of the pixel data in the neighboring inter coding block may 

be updated.

In the embodiment of the present invention, during the update processing for the image 

data in the neighboring inter coding block, it may first be determined that the neighboring coding 

blocks further include at least one neighboring intra coding block. That is, the neighboring coding 

blocks of the current intra coding block include the inter coding block and intra coding block 

simultaneously. In the at least one neighboring intra coding block, a neighboring intra coding block 

that is most adjacent to the current neighboring inter coding block may be determined, and the 

image data in the neighboring inter coding block may be updated based on image data in the most 

neighboring intra coding block. Optionally, a pixel value in the most neighboring intra coding block 

that is nearest to the neighboring inter coding block may be filled to the neighboring inter coding 
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As shown in FIG. (a) in FIG. 4, the current intra coding block E includes four 

neighboring coding blocks, that is, upper left neighboring coding block A, upper neighboring 

coding block B, upper right neighboring coding block C, and left neighboring coding block D, 

where only the upper right neighboring coding block C is determined as a neighboring intra coding 

block. The following takes update processing for image data in the neighboring inter coding block 

B for example. Among the four neighboring coding blocks, only the upper right neighboring coding 

block C is an intra coding block. In this case, a pixel value in the upper right neighboring coding 

block C that is nearest to the neighboring inter coding block B may be filled to the neighboring inter 

coding block B. Optionally, the pixel value may be filled to a row of pixels in the neighboring inter 

coding block B adjacent to the current intra coding block E, as shown in FIG. (a) in FIG. 4.

When the neighboring coding blocks include multiple intra coding blocks, as shown in 

FIG. (b) in FIG. 4, the upper right neighboring coding block C and left neighboring coding block D 

are both neighboring intra coding blocks. During the update processing for the image data in the 

neighboring inter coding block B, it may be determined that the left neighboring coding block D is 

nearest the neighboring inter coding block B. As such, the image data in the neighboring inter 

coding block B may be updated to image data in the left neighboring coding block D.

In another embodiment of the present invention, when determining that the neighboring 

coding blocks include at least two neighboring intra coding blocks, the image data in the 

neighboring inter coding block may be updated based on image data in the at least two neighboring 

intra coding blocks through weighted average of distances from the at least two neighboring intra 

coding blocks to the current intra coding block.

The following takes FIG. (c) in FIG. 4 for example. There are neighboring intra coding 

blocks at both sides of the neighboring inter coding block B, that is, the upper left neighboring 

coding block A and upper right neighboring coding block C. Assume that pixel values in the upper 

left neighboring coding block A and upper right neighboring coding block C that are nearest to the 

neighboring inter coding block B are Pr and PI respectively, and the shortest distances from the 

current pixel of the neighboring inter coding block B are a and b respectively. Pixel value R may be 

filled to a current pixel in the neighboring inter coding block B. The pixel value R may be 

expressed by formula (1):

R = (Pr x a + Pl x b)/(a+b) (1)

In another embodiment of the present invention, during the update processing for the 

image data in the neighboring inter coding block, when it is determined that all neighboring coding 

blocks are inter coding blocks, the image data in the neighboring inter coding block may be updated
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to an invariable value, for example, 128 or another invariable value. Optionally, the image data in

all neighboring coding blocks may be directly updated to an invariable value after it is determined

that the neighboring coding blocks include neighboring inter coding blocks, regardless of whether

the neighboring coding blocks include the neighboring intra coding block.

For the processed neighboring inter coding block, as its image data to be referenced 

comes from the invariable value or neighboring intra coding block, the neighboring inter coding 

block after the update processing may serve as a reference coding block for the current intra coding 

block. In addition, the neighboring inter coding block may be viewed as an intra coding block. In 

another aspect, during update processing for image data of other neighboring inter coding blocks, 

the updated image data in the neighboring inter coding block may be filled to other neighboring 

inter coding blocks according to the preceding method.

According to the method in the embodiment of the present invention, the image data in 

neighboring inter coding blocks is updated, and the current intra coding block is coded or decoded 

by using the updated image data, so that inter coding blocks referenced by the intra coding block 

will not pass on accumulated errors to the intra coding block, thereby improving the error recovery 

capability of the intra coding block and improving the image data decoding quality; in addition, as 

the intra coding block may refer to image data of neighboring coding blocks, the method according 

to the embodiment of the present invention may further improve the coding or decoding efficiency 

of the intra coding block.

FIG. 5 is a schematic diagram of a method for decoding an image according to an 

embodiment of the present invention. As shown in FIG. 5, this method includes:

S210: Determine a current intra coding block that uses a constrained intra prediction 

method among current inter coded frames, where the constrained intra prediction method means 

that during coding, decoding, or prediction of an intra coding block, reference data of the intra 

coding block only can come from image data of intra coding blocks that are adjacent to the intra 

coding block, or a default value (or invariable value), but cannot come from image data of 

neighboring inter coding blocks.

S220: Determine that neighboring coding blocks that are adjacent to the current intra 

coding block include a neighboring inter coding block, where the neighboring coding blocks are 

coding blocks that are adjacent to or connected to the current intra coding block, and for the current 

intra coding block, its neighboring coding blocks may include a left neighboring coding block, an 

upper neighboring coding block, a lower left neighboring coding block, and an upper right 

neighboring coding block. Certainly, persons skilled in the art may further think of that the 

neighboring coding blocks may further include a right neighboring coding block, a lower
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neighboring coding block, an upper left neighboring coding block, and a lower right neighboring

coding block.

S230: Update image data in the neighboring inter coding block based on an invariable 

value or image data in a neighboring intra coding block included in the neighboring coding blocks.

S240: Decode the current intra coding block based on the updated image data in the 

neighboring inter coding block.

In the embodiment of the present invention, it may be determined according to a 

corresponding coding method identifier of the current coding block of a current inter coded frame in 

a bit stream that a current coding block uses an intra-frame coding method for coding. Optionally, it 

may be determined according to a constrained intra prediction flag in the bit stream that the current 

coding block uses the constrained intra prediction method for decoding. Optionally, only one row or 

one column of pixel data in the neighboring inter coding block adjacent to the current intra coding 

block may be updated. Persons skilled in the art may understand that multiple rows or multiple 

columns of the pixel data in the neighboring inter coding block may be updated.

In the embodiment of the present invention, all update processing methods as shown in 

FIG. 3 to FIG. 4 may also be used to update the image data in the neighboring inter coding block, 

which are not described herein for conciseness.

According to the method in the embodiment of the present invention, the image data in 

neighboring inter coding blocks is updated, and the current intra coding block is coded or decoded 

by using the updated image data, so that inter coding blocks referenced by the intra coding block 

will not pass on accumulated errors to the intra coding block, thereby improving the error recovery 

capability of the intra coding block and improving the image data decoding quality and efficiency.

The following describes the coding procedure and decoding procedure of the method 

according to the embodiment of the present invention.

In the coding procedure, the coding method of the current coding block may be judged 

first according to coding parameters and coding procedure. If the current coding block is an intra 

coding block that uses an intra-frame coding method for coding in an inter coded frame, a judgment 

may be made about whether the current coding block uses the constrained intra prediction method 

for prediction according to, for example, a constrained intra prediction flag in the bit stream. For the 

current intra coding block that uses the constrained intra prediction method, coding methods of its 

neighboring coding blocks are then judged. When it is determined that the neighboring coding 

blocks include the neighboring inter coding block, the pixel data to be referenced in the inter coding 

block may be updated based on the invariable value or the image data in the neighboring intra 

coding block included in the neighboring coding blocks. Then the current intra coding block may be
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intra predicted to obtain residual data. The residual data is converted and quantized to obtain a

quantization coefficient. The quantization coefficient may be finally entropy coded.

In the decoding procedure, the bit stream may first be parsed to obtain a prediction 

coding method and quantization coefficient of a decoding block in the current inter coded frame. 

For example, it may be determined according to a corresponding coding method identifier of the 

current coding block in the bit stream whether the current coding block uses the intra-frame coding 

method for coding. If the current block is an intra coding block, a judgment is made about whether 

the current intra coding block uses the constrained intra prediction method for prediction, coding, or 

decoding. For a current intra coding block that uses constrained intra prediction, coding types of its 

neighboring coding blocks are then judged. When it is determined that the neighboring coding 

blocks include the neighboring inter coding block, the pixel data to be referenced in the inter coding 

block may be updated based on the invariable value or the image data in the neighboring intra 

coding block included in the neighboring coding blocks. Then the current intra coding block is intra 

predicted to obtain prediction data; the quantization coefficient is inversely quantized, and the 

coefficient after inverse quantization is inversely quantized to obtain residual data. Finally a 

decoded image may be finally restructured and obtained according to the obtained residual data and 

prediction data.

The method according to the embodiment of the present invention may not only be 

applied in existing video codec standards, for example, the H.264, advanced video coding 

(Advanced Video Coding, AVC for short) standard, and audio video standard (Audio Video 

Standard, AVS for short), and may also be applied in the HEVC standard under formulation.

The following takes the application of the method for coding an image according to the 

embodiment of the present invention in the HEVC standard as an example for detailed description. 

A hierarchical block structure in the HEVC standard may be shown in FIG. 3. In the HEVC 

standard, the maximum unit of a coding object may reach 64x64 or even a larger unit. Therefore, a 

left or upper neighboring coding block of an intra refreshing block (INTRA refreshing block) may 

include multiple neighboring coding blocks. Among the multiple neighboring coding blocks, there 

may be intra coding blocks and inter coding blocks, which is different from the case of the 

H.264/AVC standard. In the H.264/AVC standard, as a coding block type in the H.264/AVC 

standard uses 16x16 coding blocks as a unit, an intra refreshing block has only one neighboring 

coding block at a certain side. The neighboring coding block may either be an intra coding block or 

an inter coding block.

In the HEVC standard, intra refreshing may be performed internally in the coding object 

with the maximum unit of 64x64. That is, inside a 64x64 coding object, partial coding blocks may
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be selected for intra coding. For example, when the maximum division of a coding object is 64x64, 

if the current coding object is refreshed, all coding blocks in the current 64x64 coding object are 

coded according to the intra-frame coding method. In this case, for all coding blocks in the 64x64 

coding object, there is no need to identify whether the current coding block uses the inter-frame 

coding method or intra-frame coding method for coding, but all coding blocks in the 64x64 coding 

object use the intra-frame coding method for coding by default. As such, there is only the need to 

identify whether the current 64x64 coding object uses the intra-frame refreshing method for coding 

for example by using a bit symbol in the 64x64 coding object.

During processing of the reference image data of the neighboring coding blocks, a 

method similar to the method according to the previous embodiment may still be used. The only 

difference lies in that, if the neighboring coding blocks of the current intra coding block belong to a 

same coding object with the current intra coding block, the neighboring coding blocks are definitely 

intra coding blocks. In this case, there is no need to perform update processing for the reference 

image data, and the pixel data of the neighboring coding blocks may be referenced.

In another aspect, if the neighboring coding blocks are not in a same coding object with 

the current intra coding block, and it is determined that the neighboring coding blocks use the 

inter-frame coding method for coding or decoding, image data in the neighboring inter coding block 

needs to be updated.

As shown in FIG. 6, a method for processing image data applied in the HEVC standard 

includes:

S310: Determine that all coding blocks in a current coding object use a constrained intra 

prediction method, where it may be determined that all intra coding blocks in the coding object use 

the constrained intra prediction method for coding or decoding according to a constrained intra 

prediction flag in a bit stream, for example, when the constrained intra prediction flag is 1.

S320: Among neighboring coding blocks that are adjacent to a current intra coding block, 

determine a specific neighboring coding block that belongs to a different coding object from the 

current intra coding block.

S33O: Determine that the specific neighboring coding block is a neighboring inter 

coding block that uses an inter-frame coding method for coding.

S340: Update image data in the neighboring inter coding block based on an invariable 

value or image data in a neighboring intra coding block included in the neighboring coding blocks, 

where the image data may be updated according to the method as shown in FIG. 3 and FIG. 4.

S350: Code or decode the current intra coding block based on the updated image data in 

the neighboring inter coding block.
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According to the method in the embodiment of the present invention, the image data in

neighboring inter coding blocks is updated, and the current intra coding block is coded or decoded

by using the updated image data, so that inter coding blocks referenced by the intra coding block

will not pass on accumulated errors to the intra coding block, thereby improving the error recovery

capability of the intra coding block and improving the image data decoding quality and efficiency.

Persons skilled in the art may understand that all replacements or variations according to 

FIG. 2 to FIG. 5 may be also applied in the method as shown in FIG. 6, which are not described 

herein for conciseness.

The following describes devices used for coding, decoding, and image data processing 

according to the embodiments of the present invention with reference to the accompanying 

drawings.

FIG. 7 is a block diagram of a device for coding an image according to an embodiment 

of the present invention. As shown in FIG. 7, a device 500 used for decoding an image includes a 

first determining module 510, a second determining module 520, an updating module 530, and an 

coding module 540.

The first determining module 510 is configured to determine a current intra coding block 

that uses a constrained intra prediction method among current inter coded frames.

The second determining module 520 is configured to determine that neighboring coding 

blocks that are adjacent to the current intra coding block include a neighboring inter coding block.

The updating module 530 is configured to update image data in the neighboring inter 

coding blocks based on an invariable value or image data in a neighboring intra coding block 

included in the neighboring coding blocks.

The coding/decoding module 540 is configured to code the current intra coding block 

based on the updated image data in the neighboring inter coding block.

Optionally, as shown in FIG. 8, a device 600 used for decoding an image includes a first 

determining module 610, a second determining module 620, an updating module 630, and an 

coding module 640. The updating module 630 may further include one or more of the following 

units or unit combinations: a first determining unit 631 and a first updating unit 632; a second 

determining unit 633 and a second updating unit 634; a third updating unit 635; and a fourth 

updating unit 636.

The first determining unit 631 is configured to determine that the neighboring coding 

blocks further include at least one neighboring intra coding block.

The first updating unit 632 is configured to update the image data in the neighboring 

inter coding block based on image data in a neighboring intra coding block that is most adjacent to
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3 the neighboring inter coding block.

The second determining unit 633 is configured to determine that the neighboring coding 

blocks further include at least two neighboring intra coding blocks.

The second updating unit 634 is configured to update the image data in the neighboring

5 inter coding block based on image data in the at least two neighboring intra coding blocks through 

weighted average of distances from the at least two neighboring intra coding blocks to the current 

intra coding block.

The third updating unit 635 is configured to update the image data in the neighboring 

inter coding block to an invariable value when determining that all the neighboring coding blocks 

0 are inter coding blocks.

The fourth updating unit 636 is configured to update image data in all the neighboring 

coding blocks to an invariable value.

The first determining module 610, second determining module 620, and coding module 

640 of the device 600 used for processing image data are similar to the first determining module 

5 510, second determining module 520, and coding module 540 of the device 500 used for processing

image data. The preceding and other operations and/or functions of the devices 500 and 600 used 

for processing image data are respectively intended for implementing the corresponding procedures 

of all methods in FIG. 2 to FIG. 5, which are not described herein for conciseness.

According to the device used for decoding an image in the embodiment of the present

0 invention, the image data in neighboring inter coding blocks is updated, and the current intra coding 

block is coded or decoded by using the updated image data, so that inter coding blocks referenced 

by the intra coding block will not pass on accumulated errors to the intra coding block, thereby 

improving the error recovery capability of the intra coding block and improving the image data 

decoding quality and efficiency.

25 FIG. 9 is a block diagram of a device for decoding an image according to an embodiment

of the present invention. As shown in FIG. 9, a device 700 used for decoding an image includes a 

first determining module 710, a second determining module 720, an updating module 730, and a 

decoding module 740.

The first determining module 710 is configured to determine a current intra coding block 

30 that uses a constrained intra prediction method among current inter coded frames.

The second determining module 720 is configured to determine that neighboring coding 

blocks that are adjacent to the current intra coding block include a neighboring inter coding block.

The updating module 730 is configured to update image data in the neighboring inter 

coding blocks based on an invariable value or image data in a neighboring intra coding block
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3 included in the neighboring coding blocks.

The coding module 740 is configured to decode the current intra coding block based on 

the updated image data in the neighboring inter coding block.

Optionally, as shown in FIG. 10, a device 800 used for decoding includes a first

5 determining module 810, a second determining module 820, an updating module 830, and a 

decoding module 840. The updating module 830 may further include one or more of the following 

units or unit combinations: a first determining unit 831 and a first updating unit 832; a second 

determining unit 833 and a second updating unit 834; a third updating unit 835; and a fourth 

updating unit 836. All units included in the updating module 830 are similar to the updating module 

0 630 of the device 600 used for decoding an image. The preceding and other operations and/or

functions of the devices 700 and 800 used for decoding are respectively intended for implementing 

the corresponding procedures of all methods in FIG. 2 to FIG. 5, which are not described herein for 

conciseness.

According to the device used for decoding in the embodiment of the present invention,

5 the image data in neighboring inter coding blocks is updated, and the current intra coding block is 

coded or decoded by using the updated image data, so that inter coding blocks referenced by the 

intra coding block will not pass on accumulated errors to the intra coding block, thereby improving 

the error recovery capability of the intra coding block and improving the image data decoding 

quality and efficiency.

0 FIG. 11 is a block diagram of a device for processing image data according to an

embodiment of the present invention. As shown in FIG. 11, a device 900 used for processing image 

data includes:

a first determining module 910, configured to determine that all coding blocks in a 

current coding object use a constrained intra prediction method;

25 a second determining module 920, configured to determine, among neighboring coding

blocks that are adjacent to a current intra coding block, a specific neighboring coding block that 

belongs to a different coding object from the current intra coding block;

a third determining module 930, configured to determine that the specific neighboring 

coding block is a neighboring inter coding block that uses an inter-frame coding method for coding;

30 an updating module 940, configured to update image data in the neighboring inter

coding blocks based on an invariable value or image data in a neighboring intra coding block 

included in the neighboring coding blocks; and

an coding/decoding module 950, configured to code or decode the current intra coding 

block based on the updated image data in the neighboring inter coding block.
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3 Alternatively, the updating module 940 may further include one or more of the following 

units or unit combinations: a first determining unit 941 and a first updating unit 942, a second 

determining unit 943 and a second updating unit 944, a third updating unit 945, and a fourth 

updating unit 946. These units are similar to all units of the updating module 630 or updating 

5 module 830. The preceding and other operations and/or functions of the device 900 used for 

processing image data are respectively intended for implementing the corresponding procedures of 

all updating methods shown in FIG. 6, which are not described herein for conciseness.

According to the device used for processing image data in the embodiment of the 

present invention, the image data in neighboring inter coding blocks is updated, and the current 

0 intra coding block is coded or decoded by using the updated image data, so that inter coding blocks 

referenced by the intra coding block will not pass on accumulated errors to the intra coding block, 

thereby improving the error recovery capability of the intra coding block and improving the image 

data decoding quality and efficiency.

Persons of ordinary skill in the art should appreciate that, each of the steps in the 

5 methods and the units described in combination with the embodiments disclosed herein can be 

implemented by electronic hardware, computer software, or a combination thereof. To clearly 

describe the interchangeability between hardware and software, the foregoing has generally 

described compositions and steps of each embodiment according to functions. Whether the 

functions are executed by hardware or software depends on particular applications and design 

0 constraint conditions of the technical solutions. Persons of ordinary skill in the art can use different 

methods to implement the described functions for each particular application, but it should not be 

considered that the implementation goes beyond the scope of the present invention.

The methods or steps described in combination with the embodiments disclosed herein 

may be implemented by using hardware, or a software program executed by a processor, or a 

25 combination thereof. The software program may be placed in a random access memory (RAM), a 

memory, a read-only memory (ROM), an electrically programmable ROM, an electrically erasable 

programmable ROM, a register, a hard disk, a removable magnetic disk, an optical disk, or a storage 

medium of any other form well-known in the technical field.

The present invention is described in detail with reference to the accompany drawings in 

30 combination with the preferred embodiments, but the present invention is not limited thereto. 

Various equivalent modifications or replacements made by persons of ordinary skill in the art to the 

embodiments of the present invention without departing from the essence of the present invention 

shall fall within the scope of the present invention.
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The claims defining the invention are as follows:

1. A method for coding an image, comprising:

determining from among a current inter coded frame, comprising a plurality of 

intra coding blocks and inter coding blocks, a current intra coding block that uses a 

constrained intra prediction method among;

determining from the plurality of intra coding blocks and inter coding blocks 

neighboring coding blocks that are adjacent to the current intra coding block, wherein 

the neighboring coding blocks comprise a neighboring inter coding block and a 

neighboring intra coding block;

updating image data in the neighboring inter coding block based on an invariable 

value or image data in a neighboring intra coding block ; and

coding the current intra coding block based on the updated image data in the 

neighboring inter coding block;

wherein the step updating image data in the neighboring inter coding block based 

on image data in the neighboring intra coding block comprises:

determining that the neighboring coding blocks further comprise at least one 

neighboring intra coding block or at least two neighboring intra coding blocks; and

when determining that the neighboring coding blocks further comprise at least 

one neighboring intra coding block, updating the image data in the neighboring inter 

coding block based on image data in a neighboring intra coding block that is most 

adjacent to the neighboring inter coding block;

when determining that the neighboring coding blocks further comprise at least 

two neighboring intra coding blocks, updating the image data in the neighboring inter 

coding block based on image data in the at least two neighboring intra coding blocks 

through weighted average of distances from the at least two neighboring intra coding 

blocks to the current intra coding block.

2. The method according to claim 1, comprising: determining according to a 

constrained intra prediction flag in a bit stream that the current coding block uses a

18



20
12

20
68

39
 

14
 Se

p 2
01

5 constrained intra prediction method for coding.

3. The method according to claim 1, wherein the updating the image data in the 

neighboring inter coding block comprises:

updating only one row or one column of pixel data in the neighboring inter 

coding block adjacent to the current intra coding block.

4. The method according to any one of claims 1 to 3, wherein the updating the 

image data in the neighboring inter coding block comprises:

updating the image data in the neighboring inter coding block to an invariable 

value when determining that all the neighboring coding blocks are inter coding 

blocks.

5. The method according to any one of claims 1 to 3, wherein the updating the 

image data in the neighboring inter coding block comprises:

updating image data in all the neighboring coding blocks to an invariable value.

6. A method for decoding an image, comprising:

determining from among a current inter coded frame, comprising a plurality of 

intra coding blocks and inter coding blocks, a current intra coding block that uses a 

constrained intra prediction method;

determining from the plurality of intra coding blocks and inter coding blocks 

neighboring coding blocks that are adjacent to the current intra coding block, wherein 

the neighboring coding blocks comprise a neighboring inter coding block and a 

neighboring intra coding block;

updating image data in the neighboring inter coding block based on an invariable 

value or image data in a neighboring intra coding block; and

decoding the current intra coding block based on the updated image data in the 

neighboring inter coding block;

wherein the step updating image data in the neighboring inter coding block based 

on image data in the neighboring intra coding block comprises:

determining that the neighboring coding blocks further comprise at least one 

neighboring intra coding block or at least two neighboring intra coding blocks; and

when determining that the neighboring coding blocks further comprise at least
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5 one neighboring intra coding block, updating the image data in the neighboring inter

coding block based on image data in a neighboring intra coding block that is most

adjacent to the neighboring inter coding block;

when determining that the neighboring coding blocks further comprise at least 

two neighboring intra coding blocks, updating the image data in the neighboring inter 

coding block based on image data in the at least two neighboring intra coding blocks 

through weighted average of distances from the at least two neighboring intra coding 

blocks to the current intra coding block.

7. The method according to claim 6, wherein it is determined according to a 

corresponding coding method identifier of the current coding block of the current 

inter coded frame in a bit stream that the current coding block uses an intra-frame 

coding method for coding.

8. The method according to claim 6, wherein it is determined according to a 

constrained intra prediction flag in a bit stream that the current coding block uses a 

constrained intra prediction method for coding.

9. The method according to claim 6, wherein the updating the image data in the 

neighboring inter coding block comprises:

updating only one row or one column of pixel data in the neighboring inter 

coding block adjacent to the current intra coding block.

10. The method according to any one of claims 6 to 9, wherein the updating the 

image data in the neighboring inter coding block comprises:

updating the image data in the neighboring inter coding block to an invariable 

value when determining that all the neighboring coding blocks are inter coding 

blocks.

11. The method according to any one of claims 6 to 9, wherein the updating the 

image data in the neighboring inter coding block comprises:

updating image data in all the neighboring coding blocks to an invariable value.

12. A device for coding an image, wherein the device comprises:

a first determining module, configured to determine from among a current inter 

coded frame, comprising a plurality of intra coding blocks and inter coding blocks, a 
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5 current intra coding block that uses a constrained intra prediction method;

a second determining module, configured to determine from the plurality of inter 

coding blocks neighboring coding blocks that are adjacent to the current intra coding 

block, wherein the neighboring coding blocks comprise a neighboring inter coding 

block and a neighboring intra coding block;

an updating module, configured to update image data in the neighboring inter 

coding blocks based on an invariable value or image data in the neighboring intra 

coding block; and

an coding module, configured to code the current intra coding block based on the 

updated image data in the neighboring inter coding block;

wherein the updating module comprises:

a first determining unit, configured to determine that the neighboring coding 

blocks further comprise at least one neighboring intra coding block; and

a first updating unit, configured to update the image data in the neighboring inter 

coding block based on image data in a neighboring intra coding block that is most 

adjacent to the neighboring inter coding block;

or,

a second determining unit, configured to determine that the neighboring coding 

blocks further comprise at least two neighboring intra coding blocks; and

a second updating unit, configured to update the image data in the neighboring 

inter coding block based on image data in the at least two neighboring intra coding 

blocks through weighted average of distances from the at least two neighboring intra 

coding blocks to the current intra coding block.

13. The device according to claim 12, wherein the updating module comprises:

a third updating unit, configured to update the image data in the neighboring 

inter coding block to an invariable value when determining that all the neighboring 

coding blocks are inter coding blocks.

14. The device according to claim 12, wherein the updating module comprises:

a fourth updating unit, configured to update image data in all the neighboring 

coding blocks to an invariable value.
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5 15. A device for decoding an image, wherein the device comprises:

a first determining module, configured to determine from among a current inter 

coded frame, comprising a plurality of intra coding blocks and inter coding blocks, a 

current intra coding block that uses a constrained intra prediction method ;

a second determining module, configured to determine from the plurality of intra 

coding blocks and inter coding blocks neighboring coding blocks that are adjacent to 

the current intra coding block, wherein the neighboring coding blocks comprise a 

neighboring inter coding block and a neighboring intra coding block;

an updating module, configured to update image data in the neighboring inter 

coding blocks based on an invariable value or image data in the neighboring intra 

coding block; and

a decoding module, configured to decode the current intra coding block based on 

the updated image data in the neighboring inter coding block;

wherein the updating module comprises:

a first determining unit, configured to determine that the neighboring coding 

blocks further comprise at least one neighboring intra coding block; and

a first updating unit, configured to update image data in the neighboring inter 

coding block based on image data in a neighboring intra coding block that is most 

adjacent to the neighboring inter coding block;

or

a second determining unit, configured to determine that the neighboring coding 

blocks further comprise at least two neighboring intra coding blocks; and

a second updating unit, configured to update the image data in the neighboring 

inter coding block based on image data in the at least two neighboring intra coding 

blocks through weighted average of distances from the at least two neighboring intra 

coding blocks to the current intra coding block.

16. The device according to claim 15, wherein the updating module comprises:

a third updating unit, configured to update the image data in the neighboring 

inter coding block to an invariable value when determining that all the neighboring 

coding blocks are inter coding blocks.
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17. The device according to claim 15, wherein the updating module comprises:

a fourth updating unit, configured to update image data in all the neighboring

coding blocks to an invariable value.
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