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A Method and a Device for Intra Frame Prediction Encoding/Decoding

Technical Field

The present invention relates to the field of video encoding and decoding, and particularly to a method and a

device for intra frame prediction encoding/decoding.

Background Art

Since the amount of information in a video is relatively large, during video encoding, if the encoder performs
intra frame encoding without relying on information from previously encoded frames of the same frame and
encodes independently, the decoder can directly decode the current frame without knowing the decoded
information of the previous frames. However, when adopting this method, the compression rate of intra frame
encoding is very low, and the amount of encoded information is extremely large. In order to improve the
compression rate of encoding, during intra frame encoding, surrounding information can be used to perform
prediction for the encoding blocks; or, for inter-frame predicted frames, especially motion-compensated frames,
inter-frame encoded blocks can also be used as predictive references for intra frame encoding of the current
encoded frame. If a frame is encoded solely using intra frame encoding, it can serve as a starting point for a
video sequence. For example, in the standard H.264/Advanced Video Coding (hereinafter referred to as AVC),

an Instantaneous Decoder Refresh (IDR) picture is used as such a starting point.

A brief introduction to the intra frame prediction encoding technology of H.264/AVC is provided below. The
main purpose of intra frame encoding in H.264/AVC is to reduce the spatial redundancy of images. In order to
improve the efficiency of intra frame encoding in H.264/AVC, the spatial correlation of adjacent macroblocks
in a given frame is fully utilized, as adjacent macroblocks usually contain similar properties. Therefore, when
encoding a given macroblock, prediction can first be made based on surrounding macroblocks, and then the
difference between the predicted value and the actual value is encoded. As shown in Figure 1, which is a
schematic diagram of the intra frame prediction encoding method in the prior art of H.264/AVC, it can be seen

from Figure 1 that this method, compared to directly encoding the frame, can significantly reduce the bit rate.

H.264/AVC supports intra frame prediction for 4x4, 8x8, and 16x16 pixel macroblocks, providing various
prediction modes, including one DC prediction mode and multiple directional prediction modes. Through intra
frame prediction, the spatial redundancy of images is significantly reduced, and the compression rate of

encoding is improved.
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In addition to the intra frame prediction encoding method of H.264/AVC, the prior art also proposes a
displacement intra prediction encoding method for H.264/AVC. This method applies the concept of variable
block size inter-frame prediction in H.264/AVC to intra frame prediction. Within a strip, the current block can
refer to previously encoded regions through a displacement vector labeling approach. That is to say, when
encoding the current block, a similar block can first be searched for within the already encoded region to serve
as a candidate block. This candidate block is indicated using a displacement vector labeling method, which
identifies the differences between the current block and the candidate block. Since the candidate block has
been decoded prior to the current block, the decoder can obtain the current block based on the decoded
information of the candidate block and the displacement vector information. As shown in Figure 2, this is a
schematic diagram of the displacement intra prediction encoding method in the prior art. The method shown

in Figure 2 is generally applied at the macroblock level.

Furthermore, the prior art also proposes an intra prediction encoding method using template matching. As
shown in Figure 3, which is a schematic diagram of the template matching intra prediction encoding method
in the prior art, in this method, self-similar regions within the predicted image area are used for intra prediction
through template matching, where the predicted image area is also referred to as the object region. Specifically,
the adjacent region of the predicted image area is used as a template. In an already encoded region, an iterative
search is performed to find the region with pixel values most similar to that of the template. This similar region
is referred to as a candidate neighboring region, and the already encoded region is also referred to as the search
region. At the decoding end, the candidate neighboring region can be found from the search region. Since the
pixel values of the candidate neighboring region are similar to those of the adjacent region of the object area,
no additional header information is needed, and the decoding end can thus obtain the prediction of the object
area. This template matching method can serve as an additional mode for H.264/AVC, and it is applicable to

intra 4x4 blocks or intra 8x8 prediction blocks.

During the implementation of the present invention, the inventors discovered that the prior art has at least the

following problems:

Regardless of whether it is H.264/AVC intra frame prediction encoding, displacement intra frame prediction
encoding, or template matching intra frame prediction encoding, each method has its own characteristics and
is suitable for certain scenarios. Different intra frame prediction techniques are applicable to different local
regions of an encoded image. The intra frame prediction technique in H.264/AVC is suitable for texture image
regions where the encoded block has an extended structure in the same direction as its boundary pixels. The
displacement intra frame prediction technique is suitable for regions within the image that have repeating
structures. The template matching technique is suitable for mode prediction when the referenced neighboring
region contains similar structures. It can be seen that the encoding result obtained by using only one intra frame
prediction encoding method is not optimal. However, there is currently no technology capable of combining

the characteristics of these three methods to flexibly perform combined encoding.
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Summary of the Invention

The technical problem to be solved by the embodiments of the present invention is to provide a method and a
device for intra frame prediction encoding/decoding, which can optimize the encoding result of intra frame

encoding.

To solve the above technical problem, an embodiment of the present invention provides an intra frame

prediction encoding method, which comprises the following steps:

Performing prediction encoding on the same frame by using at least two kinds of intra frame prediction

encoding methods;

Writing into the encoding result of the frame information indicating the intra frame prediction encoding method
used for each block in the frame, wherein only one intra frame prediction encoding method is used for each

block in the encoding result, and at least two encoding methods are applied in the encoding result of the frame.

An embodiment of the present invention provides an intra frame prediction decoding method, comprising the

following steps:

For each block in a frame, respectively reading from the encoding result of the frame the information indicating

the intra frame prediction encoding method used for the block, and decoding the block by using that method.

An embodiment of the present invention further provides an intra frame prediction encoding device,
comprising:

A unit configured to perform prediction encoding on the same frame by using at least two kinds of intra frame

prediction encoding methods;

A unit configured to write into the encoding result of the frame information indicating the intra frame prediction
encoding method used for each block in the frame, wherein only one intra frame prediction encoding method
is used for each block in the encoding result, and at least two encoding methods are applied in the encoding

result of the frame.
An embodiment of the present invention provides an intra frame prediction decoding device, comprising:
At least two decoders, each decoder being used to decode one kind of intra frame prediction encoding method;

A first reading unit, configured to read from the encoding result of the frame the information indicating the
intra frame prediction encoding method used for each block within the same frame, and to instruct the decoder

corresponding to the intra frame prediction encoding method to decode the block.

Compared with the prior art, the embodiments of the present invention have the following main distinctions

and advantageous effects:
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By using at least two kinds of intra frame prediction encoding methods to perform prediction encoding on the
same frame, and by writing into the encoding result the information of the intra frame prediction encoding
method corresponding to each block, different blocks can be encoded using the most appropriate method.
Compared with the prior art solution where only one method is used to perform intra frame encoding for all
blocks within a frame, the encoding result obtained by the embodiments of the present invention is optimized

in performance.

If, within the same media stream, some frames use at least two kinds of intra frame prediction encoding
methods while other frames use only one intra frame prediction encoding method, it is necessary to write into
the encoding result of the former frames information indicating that at least two kinds of intra frame prediction

encoding methods have been used, in order to enable accurate decoding.

For frames that have used at least two kinds of intra frame prediction encoding methods, during decoding, for
each block within the same frame, the information indicating the intra frame prediction encoding method used
for the block is first read, and then that method is used to decode the block, thereby ensuring that each block

is correctly decoded.

Information indicating the size of each block can be written into the encoding result, so that the blocks within
the same frame are not limited to a fixed partitioning scheme, which is beneficial for using different intra frame

prediction encoding methods to achieve improved encoding performance.

Prediction encoding can be attempted for each block using various intra frame prediction encoding methods
to obtain multiple candidate encoding results. Based on predetermined performance indicators, such as rate-
distortion performance, the optimal candidate encoding result can be selected as the final encoding result,

thereby ensuring that the final encoding result has optimal performance.

By organizing every blocks in hierarchy tree form, it could acquiring the optimization encoding capability
while reducing the amount of information of information of intra frame prediction method of the every blocks

in the encoding result.

The technical solution of the embodiments of the present invention can be applied to frames in the spatial
domain or frames in the frequency domain. The frequency domain includes various frequency domains
generated by transformations, such as Discrete Cosine Transform (DCT), Discrete Fourier Transformation
(DFT), wavelet transform, and others. Therefore, the embodiments of the present invention have a relatively

broad scope of application.

Description of the Drawings
Figure 1 is a schematic diagram of the intra frame prediction encoding method of H.264/AVC in the prior art;

Figure 2 is a schematic diagram of the displacement intra frame prediction encoding method in the prior art;

4
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Figure 3 is a schematic diagram of the template matching intra frame prediction encoding method in the prior

art;

Figure 4 is a flowchart of the intra frame prediction encoding/decoding method according to the first

embodiment of the present invention;

Figure 5 is a schematic diagram of macroblock partitioning in the intra frame prediction encoding/decoding

method according to the first embodiment of the present invention;

Figure 6 is a flowchart illustrating a decoding example in the intra frame prediction encoding/decoding method

according to the first embodiment of the present invention;

Figure 7 is a schematic diagram showing the rate-distortion performance gain brought by the intra frame

prediction encoding/decoding method according to the first embodiment of the present invention;

Figure 8 is a structural diagram of the intra frame prediction encoding device according to the second

embodiment of the present invention;

Figure 9 is a structural diagram of the intra frame prediction decoding device according to the second

embodiment of the present invention.

Detailed Embodiments

In order to make the objectives, technical solutions, and advantages of the present invention clearer, the present

invention will be further described in detail below with reference to the accompanying drawings.

In the embodiments of the present invention, at least two kinds of intra frame prediction encoding methods are
used to perform prediction encoding on the same frame, and the information of the intra frame prediction
encoding method corresponding to each block is written into the encoding result, so that different blocks can
be encoded using the most suitable method. Compared with the prior art solution where only one method is
used to perform intra frame encoding for all blocks in a frame, the technical solution of the present invention

yields an encoding result with optimized performance.

The first embodiment of the present invention will now be described. The first embodiment of the present

invention relates to a method for intra frame prediction encoding/decoding, as shown in Figure 4.

In step 410, for each block within the same frame, the encoding end attempts to perform prediction encoding
using all available intra frame prediction encoding methods, respectively obtaining the corresponding
candidate encoding results. From these candidate encoding results, the one with the best performance indicator
is selected as the final encoding result for that block. This approach essentially encodes different blocks using
the most suitable method. Compared with the prior art solution where only one method is used for intra frame
encoding of all blocks within a frame, the encoding result obtained in this embodiment has optimized
performance. The performance indicator herein may be the rate-distortion performance. The intra frame
prediction encoding methods used may include the directional prediction method of H.264/AVC, the

displacement intra frame prediction method, the template matching prediction method, and others.
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Specifically, the block to be encoded can be the basic encoding unit—a macroblock—or a sub-block obtained
by dividing a macroblock. After performing prediction encoding for each block using multiple methods and
selecting the one with the best performance indicator as the final encoding result, the intra frame prediction
encoding method corresponding to the final encoding result of each block is organized in a hierarchical tree
structure. This arrangement reduces the amount of information needed to represent the intra frame prediction
encoding method of each block in the encoding result while achieving optimal encoding performance. Taking
a 16x16 macroblock as an example, a 16x16 macroblock can be hierarchically divided into four 8x8 sub-
blocks, and each 8x8 sub-block can be further divided into four 4x4 sub-blocks. The encoding end performs
multiple prediction encodings on the 16x16 macroblock, the 8x8 sub-blocks within the macroblock, and the
4x4 sub-blocks within the macroblock. From the combinations of candidate encoding results, the combination
with the best rate-distortion performance is selected as the final encoding result of the macroblock and is
organized in a hierarchical tree structure. Figure 5 is a schematic diagram of macroblock partitioning in the
intra frame prediction encoding/decoding method according to the first embodiment of the present invention.
An example of the encoding result of a 16x16 macroblock is shown in Figure 5. The final encoding result of
the 8x8 sub-block in the upper-left corner is obtained using the displacement intra frame prediction method;
the final encoding result of the 8x8 sub-block in the lower-left corner is obtained using the directional
prediction method of H.264/AVC; the final encoding result of the 8x8 sub-block in the lower-right corner is
obtained using the template matching prediction method; the final encoding result of the 4x4 sub-block in the
upper-right corner is obtained using the displacement intra frame prediction method; and the remaining three
4x4 sub-blocks have their optimal encoding results obtained using the directional prediction method of

H.264/AVC.

Of course, the macroblock here is not necessarily limited to a 16x16 macroblock; it can also be of other sizes,
such as a 32x32 macroblock. Similarly, the sub-blocks do not necessarily need to be organized in a four-level
hierarchical structure; other organizational forms may also be used, such as a two-level hierarchical structure.
In a two-level hierarchical structure, a 16x16 macroblock can contain two 8x16 sub-blocks or two 16x8 sub-

blocks.

The specific prediction encoding methods used in step 410 may refer to the prior art. For example: the
directional prediction encoding method of H.264/AVC can refer to “Advanced Video Coding for Generic
Audiovisual Services” (ITU-T Rec. H.264, 2005); the displacement intra frame prediction encoding method
can refer to “New Intra Prediction using Intra-Macroblock Motion Compensation” (S.-L. Yu and C. Chrysafis,
JVT meeting Fairfax, doc JVT-C151, May 2002); the template matching prediction encoding method can refer
to “Intra Prediction by Template Matching” (T.K. Tan, C.S. Boon, and Y. Suzuki, ICIP 2006).
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It should be noted that during displacement intra frame prediction, a method similar to motion compensation
in inter-frame prediction is used, and the displacement vector is encoded using the motion vector encoding

method of the H.264/AVC standard.

In addition, in this embodiment, the scanning order of the macroblock sub-blocks is the same as the scanning

order of the sub-blocks of the P_8x8 macroblock type in H.264/AVC.

Next, in step 420, the encoding result of the frame includes information indicating the size of each block in the
frame, as well as information indicating the intra frame prediction encoding method used for each block. Since
the information indicating the block size is included, the blocks within the same frame are not limited to a
fixed partitioning scheme, which facilitates the use of different intra frame prediction encoding methods to

achieve better encoding performance.

Specifically, if multiple blocks in the frame are encoded using at least two different intra frame prediction
encoding methods, with each method applied to one or more blocks in the frame, information indicating that
multiple intra frame prediction encoding methods were used for prediction encoding is written into the
encoding result of the frame. This allows the technical solution of the present invention to coexist with the
prior art solution where only one method is used for intra frame encoding of all blocks within a frame, while

still enabling the decoding end to correctly distinguish and decode.

If the root node of a branch in the hierarchical tree corresponds to a block, which may be a macroblock or a
sub-block, that uses only one intra frame prediction encoding method, meaning that all sub-blocks within that
macroblock or sub-block have their optimal encoding result obtained using the same intra frame prediction
encoding method, or if that macroblock or sub-block is a block corresponding to a leaf node of a branch,
information indicating the size of the block and the intra frame prediction encoding method used for the block
is written into the encoding result of the frame. Otherwise, the subordinate branches of that branch are further

processed.

It should be noted that for the displacement intra frame prediction encoding method, its displacement vector

also needs to be recorded.

The storage structure of the frame represented by the syntax table is shown in Table 1 below. In this table, the
macroblock type that uses multiple intra frame prediction encoding methods for prediction encoding is

represented as | EXT, and NumMbPart(I EXT) = 1.
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In Table 1, ext_intra_pred flag indicates whether multiple intra frame prediction encoding methods are used
for prediction encoding in the frame. A value of ext intra pred flag equal to 1 indicates that multiple intra

frame prediction encoding methods are used for prediction encoding;

ext 16x16_pred flag equal to 1 indicates that the macroblock for this intra prediction type is partitioned as
16x16; ext_16x16_pred flag equal to 0 indicates that the macroblock is further divided into 88 blocks;

ext _16x16_pred mode indicates the intra frame prediction encoding method for a macroblock partitioned as
16x16; ext 8x8 pred flag[ | equal to 1 indicates prediction with an 8x8 partition, and ext 8x8 pred flag[ ]
equal to 0 indicates that the sub-block is further divided into 4x4 sub-blocks;

ext_8x8 pred mode[ ] indicates the intra frame prediction encoding method for each sub-block partitioned as
8x8; ext 4x4 pred mode[ ][ ] indicates the intra frame prediction encoding method for each sub-block

partitioned as 4x4;

dvd[ ][ ][ ] represents the displacement vector used when the encoding method of displacement intra frame

prediction (DIP) is applied.

Table 1
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mb_pred( mb_type ) | C | Descriptor
ext_intra_pred_flag 2 | u(l) ] ae(v)
if(ext_intra_pred_flag ) {
ext_16x16_pred flag 2 | u(l) | ae(v)
if(ext_16x16_pred_flag)
ext_16x16_pred_mode 2 | ue(v) | ae(v)

if( ext_16x16_pred_mode == DIP)
for( compldx = (; compldx < 2; compldx++ )

dvd[ 0 ][ 0 ][ compldx ] 2 | ue(v) | ae(v)
else {
for( luma8x8BlkIdx=0; luma8x8BlkIdx<4; luma8x8BlkIdx++ ) {
ext_8x8_pred_flag[ luma8x8Blkldx ] 2 Ju(l) | ae(v)
if( ext 8x8 pred flag[ luma8x8BlklIdx ]) {
ext_8x8_pred_mode[ luma8x8BIlkIdx ] 2 | ue(v) | ae(v)

if( ext_8x8_ pred_mode[ luma8x8Blkldx ] == DIP )
for( compldx = 0; compldx < 2; compldx++ )
dvd[ luma8x8BIkIdx ][ 0 ][ compldx ] 2 | ue(v) | ae(v)
] else {
noSubMbPartSizelessThan8x8Flag = (
for( luma4x4Blkldx=0; lumadx4Blkldx<4;
lumadx4Blkldx++ ) {
ext_4x4_pred_mode[ luma8x8Blkldx ][ lumadx4Blkldx ] 2 | ue(v) |l ae(v)
if( ext_4x4_pred_mode[ luma8x8BlkIdx ][ lumad4x4Blkldx ]

DIP)
for( compldx = 0; compldx < 2; compldx++ )
dvd[ luma8x8BlklIdx ][ lumadx4Blkldx ][ compldx ] 2 | ue(v) | ae(v)
I
}
}
}
} else {

In addition, ae(v): a syntax element encoded using context-based adaptive binary arithmetic coding;

u(n): an n-bit unsigned integer. In the syntax table, if n is “V”, the number of bits is determined by the value
of other syntax elements. The parsing process is defined by the return value of the function read bits(n), and

this return value is expressed in binary with the most significant bit first.

ue(v): an unsigned integer syntax element encoded using Exp-Golomb coding.
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Next, in step 430, at the decoding end, it is first determined whether multiple intra frame prediction encoding
methods were used for prediction encoding of the frame. If information indicating that at least two intra frame
prediction encoding methods were used is read from the encoding result of the frame, the process proceeds to
step 440. Otherwise, it proceeds to step 450, where all blocks in the frame are decoded using a uniform intra

frame prediction encoding method according to the prior art.

In step 440, the decoding end reads the encoding result of the frame and sequentially searches for the
information indicating block size. Based on the information indicating block size and the intra frame prediction
encoding method used for each block, decoding is performed. Since the blocks contained within the frame are
organized in a hierarchical tree structure, if information indicating block size is read from the encoding result
of the frame, and the block includes either a macroblock or a sub-block, this indicates that the block of that
size uses the same intra frame prediction encoding method. The information indicating the intra frame
prediction encoding method used for that block is further read, and decoding is performed on the block of that

size using the corresponding method.

Next, an example is provided based on the encoding structure of Table 1. As shown in Figure 6, which is a
decoding example flowchart of the intra frame prediction encoding/decoding method according to the first
embodiment of the present invention, the decoding end first determines whether the current code stream has
used multiple intra frame prediction encoding methods for prediction encoding by parsing the
ext_intra_pred flag indicator bit. If not, all blocks of the frame are decoded using a uniform intra frame
prediction encoding method according to the prior art, for example, decoding according to the H.264/AVC
standard. If multiple methods were used, the process continues by determining the intra macroblock

partitioning condition based on the ext 16x16 pred flag indicator bit.

If ext 16x16 pred flag equals 1, this indicates that the macroblock is partitioned as 16x16. The
ext 16x16 pred mode is then parsed to obtain the encoding method of the current block. The decoding method
corresponding to this encoding method is used to decode the 16x16 macroblock. If the encoding method of
the current block is the displacement intra frame prediction encoding method, the displacement vector dvd
must also be parsed from the code stream, and decoding is performed using the corresponding decoding method.
If ext 16x16 pred flag equals 0, this indicates that the 16x16 macroblock is divided into 8x8 blocks, and

further parsing of each 8x8 block of the macroblock is required.

For each 8x8 block, based on its ext 8x8 pred flag, if ext 8x8 pred flag equals 1, the intra frame prediction
encoding method ext 8x8 pred mode of the 8x8 block is parsed from the code stream. The corresponding
decoding method is then selected based on the encoding method to perform decoding. If the encoding method
of the current block is the displacement intra frame prediction encoding method, the displacement vector dvd
of each 8x8 block must also be parsed from the code stream, and decoding is performed using the
corresponding decoding method. If ext 8x8 pred flag equals 0, this indicates that the current block is further
divided into 4x4 sub-blocks, and the intra frame prediction encoding method ext 4x4 pred mode of each 4x4

block is parsed.
10
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For each 4x4 block, its intra frame prediction encoding method ext 4x4 pred mode is parsed, and the
corresponding decoding method is selected based on the encoding method to perform decoding. If the encoding
method of the current block is the displacement intra frame prediction encoding method, the displacement
vector dvd of each 4x4 block must also be parsed from the code stream, and decoding is performed using the

corresponding decoding method.

Figure 7 illustrates the rate-distortion performance gain achieved by using the intra frame prediction

encoding/decoding method of this embodiment.

It is worth mentioning that the frame referred to in this embodiment can be either a spatial domain frame or a
frequency domain frame. The frequency domain includes various frequency domains generated by
transformations, such as DCT, DFT, and wavelet transform. Therefore, this embodiment has a relatively broad

application scope.

The second embodiment of the present invention relates to an intra frame prediction encoding device. As shown
in Figure 8, which is a structural diagram of the intra frame prediction encoding device according to the second
embodiment of the present invention, the device comprises: an encoding unit configured to perform prediction
encoding on the same frame using at least two kinds of intra frame prediction encoding methods, wherein each
method is applied to at least one block within the frame. Using multiple intra frame prediction encoding
methods for prediction encoding makes it possible to encode different blocks using the most suitable method.
Compared with the prior art solution that uses only one method to perform intra frame encoding for all blocks
within a frame, the encoding result obtained by this encoding device has optimized performance. The encoding
unit further comprises: at least two encoders, each encoder being used to perform prediction encoding for each
block using one kind of intra frame prediction encoding method; and a selector configured to select, from the
candidate encoding results output by the encoders, the one with the best rate-distortion performance as the
final encoding result of the block, thereby ensuring that the final encoding result achieves optimal performance.
The intra frame prediction encoding device further includes a writing unit configured to write into the encoding
result of the frame the information indicating the intra frame prediction encoding method used for each block
in the frame and the information indicating the size of each block. By writing the information indicating the
size of each block into the encoding result, the blocks within the same frame are not limited to a fixed
partitioning scheme, which facilitates the use of different intra frame prediction encoding methods to achieve
improved encoding performance. If, within the same media stream, some frames use at least two kinds of intra
frame prediction encoding methods while other frames use only one intra frame prediction encoding method,
when at least two kinds of intra frame prediction encoding methods are used for prediction encoding in a frame,
the writing unit writes into the encoding result of that frame information indicating that at least two kinds of
intra frame prediction encoding methods have been used for prediction encoding, in order to enable accurate
decoding. Wherein, the aforementioned frame can be a frame in the spatial domain or in the frequency domain,
the performance indicator can be the rate-distortion performance, and the intra frame prediction encoding
methods at least include: directional prediction method, displacement intra frame prediction method, and

template matching prediction method.

11
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In addition, the writing unit can also organize the blocks in a hierarchical tree structure, thereby reducing the
amount of information representing the intra frame prediction encoding method for each block in the encoding

result while achieving optimal encoding performance.

The third embodiment of the present invention relates to an intra frame prediction decoding device. As shown
in Figure 9, which is a structural diagram of the intra frame prediction decoding device according to the second

embodiment of the present invention, this embodiment of the intra frame prediction decoding device comprises:

A decoding unit, which includes at least two decoders, each decoder being used to decode one intra frame

prediction encoding method;

A first reading unit, configured to read, for each block within the same frame, from the encoding result of the
frame, the information indicating the intra frame prediction encoding method used for that block, and to

instruct the decoder corresponding to that intra frame prediction encoding method to decode the block;

A second reading unit, configured to attempt to read from the encoding result of the frame the information
indicating that at least two intra frame prediction encoding methods were used for prediction encoding of the
frame. If information indicating that at least two intra frame prediction encoding methods were used for
prediction encoding is read, the second reading unit instructs the first reading unit and each decoder to
respectively decode each block within the frame. Otherwise, it instructs one of the decoders to decode all

blocks within the frame using a uniform intra frame prediction encoding method.

The frame herein can likewise be a frame in the spatial domain or in the frequency domain. The frequency
domain includes various frequency domains generated by transformations, such as DCT, DFT, and wavelet

transform. Therefore, the application scope of this embodiment is relatively broad.

The intra frame prediction encoding methods at least include: directional prediction method, displacement intra

frame prediction method, and template matching prediction method.

It should be noted that the units in the above two device embodiments are all logical units. In practical

applications, they can have different physical implementation forms.

12
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In summary, in the embodiments of the present invention, at least two kinds of intra frame prediction encoding
methods are used to perform prediction encoding on the same frame, and the information of the intra frame
prediction encoding method corresponding to each block is written into the encoding result, so that different
blocks can be encoded using the most suitable method. Compared with the prior art solution where only one
method is used to perform intra frame encoding for all blocks in a frame, the technical solution of the present

invention yields an encoding result with optimized performance.

If, within the same media stream, some frames use at least two kinds of intra frame prediction encoding
methods while other frames use only one intra frame prediction encoding method, it is necessary to write into
the encoding result of the former frames information indicating that at least two kinds of intra frame prediction

encoding methods have been used, in order to enable accurate decoding.

For frames that have used at least two kinds of intra frame prediction encoding methods, during decoding, for
each block within the same frame, the information indicating the intra frame prediction encoding method used
for the block is first read, and then that method is used to decode the block, thereby ensuring that each block

is correctly decoded.

Information indicating the size of each block can be written into the encoding result, so that the blocks within
the same frame are not limited to a fixed partitioning scheme, which is beneficial for using different intra frame

prediction encoding methods to achieve improved encoding performance.

Prediction encoding can be attempted for each block using various intra frame prediction encoding methods
to obtain multiple candidate encoding results. Based on predetermined performance indicators, such as rate-
distortion performance, the optimal candidate encoding result can be selected as the final encoding result,

thereby ensuring that the final encoding result has optimal performance.

By organizing every blocks in hierarchy tree form, it could acquiring the optimization encoding capability
while reducing the amount of information of information of intra frame prediction method of the every blocks

in the encoding result.

The technical solution of the present invention can be applied to frames in the spatial domain or frames in the
frequency domain. The frequency domain includes various frequency domains generated by transformations,
such as DCT, DFT, and wavelet transform. Therefore, the application scope of the present invention is

relatively broad.

Finally, it should be noted that the above embodiments are provided solely to illustrate the technical solution
of the present invention and are not intended to limit it. Although the present invention has been described in
detail with reference to preferred embodiments, those of ordinary skill in the art should understand that
modifications or equivalent substitutions can be made to the technical solution of the present invention without

departing from the spirit and scope of the technical solution of the present invention.
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Claims
1. An intra frame prediction encoding method, characterized in that it comprises the following steps:

Performing prediction encoding on the same frame by using at least two kinds of intra frame prediction

encoding methods;

Writing into the encoding result of the frame information indicating the intra frame prediction encoding
method used for each block in the frame, wherein only one intra frame prediction encoding method is
used for each block in the encoding result, and at least two encoding methods are applied in the encoding

result of the frame.

2. The intra frame prediction encoding method according to claim 1, characterized in that it further comprises

the following step:

Writing into the encoding result of the frame information indicating that at least two intra frame prediction

encoding methods were used for prediction encoding of the frame.

3. The intra frame prediction encoding method according to claim 1, characterized in that it further comprises

writing into the encoding result of the frame information indicating the size of each block.

4. The intra frame prediction encoding method according to claim 1, characterized in that at least two intra

frame prediction encoding methods are used for prediction encoding on the same frame by:

For each block in the frame, attempting to perform prediction encoding using all available intra frame
prediction encoding methods to obtain at least two candidate encoding results for the block, and selecting
from the candidate encoding results the one with the best performance indicator as the final encoding

result of the block.

5. The intra frame prediction encoding method according to claim 4, characterized in that the performance

indicator is the rate-distortion performance.

6. The intra frame prediction encoding method according to any one of claims 1 to 5, characterized in that

the intra frame prediction encoding methods include:

Directional prediction method, displacement intra frame prediction method, and template matching

prediction method.

7. The intra frame prediction encoding method according to any one of claims 1 to 5, characterized in that

the frame is a frame in the spatial domain or in the frequency domain.

8. The intra frame prediction encoding method according to any one of claims 1 to 5, characterized in that

the blocks are organized in a hierarchical tree structure;

14



WO 2008/083633 PCT/CN2008/070092

10.

11.

12.

13.

14.

If the block corresponding to the root node of a branch in the hierarchical tree uses only one intra frame
prediction encoding method, information indicating the size of the block and information indicating the
intra frame prediction encoding method used for the block is written into the encoding result of the frame;

otherwise, the subordinate branches of that branch are further processed.
An intra frame prediction decoding method, characterized in that it comprises the following steps:

For each block in a frame, respectively reading from the encoding result of the frame the information
indicating the intra frame prediction encoding method used for the block, and decoding the block by using

that method.

The intra frame prediction decoding method according to claim 9, characterized in that it further comprises

the following step:

Before decoding the frame, if information indicating that at least two intra frame prediction encoding
methods were used for prediction encoding of the frame is read from the encoding result of the frame,
each block in the frame is decoded using the intra frame prediction encoding method corresponding to
that block; otherwise, all blocks in the frame are decoded using a uniform intra frame prediction encoding

method.

The intra frame prediction decoding method according to claim 9, characterized in that the blocks are

organized in a hierarchical tree structure;

If information indicating the block size is read from the encoding result of the frame, information
indicating the intra frame prediction encoding method used for that block is further read, and decoding is

performed on the block of that size using the corresponding method.

The intra frame prediction decoding method according to claim 9, characterized in that the intra frame

prediction encoding methods include:

Directional prediction method, displacement intra frame prediction method, and template matching

prediction method.

The intra frame prediction decoding method according to claim 9, characterized in that the frame is a

frame in the spatial domain or in the frequency domain.
An intra frame prediction encoding device, characterized in that it comprises:

A unit configured to perform prediction encoding on the same frame by using at least two kinds of intra

frame prediction encoding methods;

A unit configured to write into the encoding result of the frame information indicating the intra frame
prediction encoding method used for each block in the frame, wherein only one intra frame prediction
encoding method is used for each block in the encoding result, and at least two encoding methods are

applied in the encoding result of the frame.
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15.

16.

17.

18.

19.

The intra frame prediction encoding device according to claim 14, characterized in that it further
comprises a unit configured to write into the encoding result of the frame information indicating that at

least two intra frame prediction encoding methods were used for prediction encoding of the frame.

The intra frame prediction encoding device according to claim 14, characterized in that it further
comprises a unit configured to write into the encoding result of the frame information indicating the size

of each block.

The intra frame prediction encoding device according to claim 14, characterized in that the unit configured
to perform prediction encoding on the same frame using at least two intra frame prediction encoding

methods further comprises:

At least two encoders, each encoder being used to perform prediction encoding for each block using one

intra frame prediction encoding method;

A selector configured to select, from the candidate encoding results output by the encoders, the one with

the best rate-distortion performance as the final encoding result of the block.
An intra frame prediction decoding device, characterized in that it comprises:

At least two decoders, each decoder being used to decode one kind of intra frame prediction encoding

method;

A first reading unit, configured to read from the encoding result of the frame the information indicating
the intra frame prediction encoding method used for each block within the same frame, and to instruct the

decoder corresponding to the intra frame prediction encoding method to decode the block.

The intra frame prediction decoding device according to claim 18, characterized in that it further

comprises:

A second reading unit, configured to attempt to read from the encoding result of the frame information
indicating that at least two intra frame prediction encoding methods were used for prediction encoding of
the frame. If information indicating that at least two intra frame prediction encoding methods were used
for prediction encoding is read, the second reading unit instructs the first reading unit and each decoder
to respectively decode each block within the frame; otherwise, it instructs one of the decoders to decode

all blocks within the frame using a uniform intra frame prediction encoding method.
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