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DESCRIPTION

Technical Field

[0001] The present invention relates to an intra prediction mode decoding method and an intra
prediction mode decoding device, and more particularly, to a method and a device that
generates an MPM group using intra prediction modes of a left block and a top block of a
current block and decodes an intra prediction mode using the MPM group, an intra prediction
mode group Iindicator and a prediction mode index.

Background Art

[0002] Image data has to be encoded to efficiently store or transmit the image data. MPEG-1,
MPEG-2, MPEG-4, H.264/MPEG-4 AVC (Advanced Video Coding), and the like are known as
techniques of encoding image data. In these techniques, a picture i1s divided into macro blocks,
it Is determined which of intra encoding or inter encoding should be performed in the unit of the
macro blocks, and the macro blocks are encoded using the determined encoding method.

[0003] In H.264 which Is a latest Image compressing technique, intra prediction is performed to
enhance the efficiency of the intra encoding. That is, instead of referring to a reference picture
to encode a current block, a prediction block Is generated using pixel values spatially
neighboring the current block to be encoded. Specifically, an intra prediction mode having a
small distortion 1s selected through comparison with an original macro block using the
neighboring pixel values and the prediction block of the current block to be encoded Is created
using the selected intra prediction mode and the neighboring pixel values. A residual block
Including difference signals between the current block and the prediction block is created and
the residual block Is transformed, quantized, and entropy-encoded. The Intra prediction mode
used to create the prediction block Is also encoded.

[0004] However, In H.264, the Intra prediction mode of a current block I1s encoded regardless
of directivity of the Intra prediction modes of the left and top blocks of the current block and
there Is thus a problem In that the encoding efficiency Is low. VWhen the number of intra
prediction modes increases to enhance the encoding efficiency of a residual block, there Is a
need for an Intra prediction encoding method having efficiency higher than that of the Intra
prediction mode encoding method of H.264 and an intra prediction mode decoding method.

[0005] The document by W-J CHIEN ET AL: "Parsing friendly intra mode coding”, 6. JCT-VC
MEETING; 97. MPEG MEETING; 14-7-2011 - 22-7-2011; TORINO; 2 July 2011 (2011-07-02),
proposes a modification to the HEVC Test Model HM 3.0, by which the number of most
probable modes in a first group Is fixed and set to three.
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Summary of the Invention

Technical Problem

[0006] An object of the Iinvention Is to provide a method and a device which can enhance
compression efficiency and decompression efficiency of an image by creating an MPM group
using Intra prediction modes of left and top blocks of a current block and encoding an intra
prediction mode of the current block using the MPM group.

Solution to Problem

[0007] According to an aspect of the invention, there iIs provided a method of decoding an intra
prediction mode as defined by the features of claim 1.

[0008] In the Intra prediction mode decoding method, when only one of the intra prediction
modes of the left and top blocks of the current block is valid, two additional intra prediction
modes are Included In the MPM group, the two additional Intra prediction modes are
determined depending on the intra prediction mode. Mode number 0 Is assigned to a planar
mode and mode number 1 1s assigned to a DC mode.

[0009] In the Intra prediction mode decoding method, when the Intra prediction modes of the
left and top blocks of the current block are all valid, are not equal to each other and at least
one of the intra prediction modes is a non-directional mode, a directional mode is added to the
MPM group, and when the intra prediction modes of the left and top blocks of the current block
are all valid, are equal to each other and are directional modes, two directional intra prediction
modes are added to the MPM group.

Advantageous Effects

[0010] In the image encoding method according to the invention, an intra prediction mode
group Indicator and a prediction mode index are reconstructed, an MPM group including three
Intra prediction modes Is constructed using valid intra prediction modes of left and top blocks of
the current block, an intra prediction mode corresponding to the prediction mode index in the
MPM group I1s determined as the intra prediction mode of the current block when the Intra
prediction mode group indicator indicates the MPM group, and the intra prediction mode of the
current block is determined using the prediction mode index and intra prediction modes of the
MPM group when the intra prediction mode group indicator does not indicate the MPM group.
The mode numbers of non-directional modes are lower than the mode numbers of directional
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modes.

[0011] Therefore, it i1s possible to reduce the amount of information for encoding the intra
prediction mode of the current block by adding intra prediction modes having higher possibility
of being equal to the Intra prediction mode of the current block to a first group. Also, 1t Is
possible to reduce the amount of information by assigning lowest mode numbers to the non-
directional modes.

Brief Description of the Drawings

[0012]

FIG. 1 1s a block diagram illustrating a moving image encoding device according to an
embodiment of the invention.

FIG. 2 1s a block diagram illustrating a moving image decoding device according to another
embodiment of the invention.

FIG. 3 I1s a diagram Illustrating a method of creating an intra prediction block in the moving
Image decoding device according to the embodiment of the invention.

FIG. 4 Is a conceptual diagram illustrating intra prediction modes according to the embodiment
of the invention.

FIG. 5 Is a diagram illustrating an intra prediction mode encoding sequence according to the
embodiment of the invention.

Description of Exemplary Embodiments

[0013] Hereinafter, various embodiments of the Iinvention will be described In detaill with
reference to the accompanying drawings. The invention can be modified in various forms and
can have various embodiments. The embodiments are not intended for limiting the invention,
but it should be understood that the invention includes all the modifications, equivalents, and
replacements belonging to the technical scope of the invention. In description of the invention
with reference to the drawings, like constituents are referenced by like reference numerals.

[0014] A moving Image encoding device and a moving image decoding device according to the
Invention may be user terminals such as a personal computer, a notebook PC, a personal
digital assistant, a portable multimedia player, a smart phone, a wireless communication
terminal, and a TV or servers providing services. The moving image encoding device and the
moving image decoding device may be apparatuses having a communication device such as a
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communication modem for communicating with various apparatuses or wireless or wired
communication networks, a memory storing various programs and data for encoding and

decoding an image, and a microprocessor performing the programs to perform operations and
controls.

[0015] FIG. 1 1s a block diagram illustrating a moving image encoding device according to an
embodiment of the invention.

[0016] The moving Image encoding device 100 according to the embodiment of the invention
Includes an intra prediction module 110, an inter prediction module 120, a transform and
gquantization module 130, an entropy encoding module 140, an inverse quantization and
Inverse transform module 150, a post-processing module 160, a picture buffer 170, a
subtraction module 190, and an addition module 195.

[0017] The Intra prediction module 110 creates an intra prediction block using reconstructed
pixels of a picture or slice to which a current block belongs. The intra prediction module 110
selects one of a predetermined number of intra prediction modes depending on the size of the
current block to be prediction-encoded and creates a prediction block using the selected intra
prediction mode.

[0018] The Inter prediction module 120 performs a motion estimation operation using
reference pictures stored In the picture buffer 170 and determines reference picture indices
and motion vectors for the motion estimation operation. Then, the inter prediction module 120

creates an Inter prediction block of the current block using the reference picture indices and
the motion vectors.

[0019] The transform and quantization module 130 transforms and quantizes a residual block
of the prediction block created by the intra prediction module 110 or the inter prediction module
120. The transform i1s performed using one-dimensional transform matrixes in the horizontal
and vertical directions. The residual block for intra prediction is transformed using transform
matrixes determined depending on the size of the transform block (that 1s, the size of the
residual block) and the intra prediction mode. The residual block for inter prediction is
transformed using predetermined transform matrixes.

[0020] The transform and quantization module 130 quantizes the transform block using a
guantization step size. The quantization step size can be changed by coding units equal to or
larger than a predetermined size.

[0021] The quantized transform block 1s supplied to the inverse quantization and inverse
transform module 150 and the entropy encoding module 140.

[0022] The Inverse quantization and inverse transform module 150 inversely quantizes the

quantized transform block and Inversely transform the inversely-quantized transform block to
reconstruct the residual block. The addition module adds the residual block reconstructed by
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the Inverse guantization and inverse transform module 150 and the prediction block from the
Intra prediction module 110 or the inter prediction module 120 to creates a reconstructed block.

[0023] The post-processing module 160 serves to improve image quality of the reconstructed

picture and includes a deblocking filter module 161, an offset module 162, and a loop filter
module 163.

[0024] The deblocking filter module 161 adaptively applies a deblocking filter to boundaries of
the prediction block and the transform block. The boundaries can be limited to boundaries of
8x8 grids. The deblocking filter module 161 determines the boundaries to be filtered,
determines boundary strengths thereof, and determines whether the deblocking filter should
be applied to the boundaries when the boundary strength iIs larger than 0. When it Is
determined that the boundaries should be filtered, the deblocking filter module 161 selects a
filter to be applied to the boundaries and filters the boundaries with the selected filter.

[0025] The offset module 162 determines whether an offset should be applied by pictures or
slices so as to reduce the distortion between a pixel in the image undergoing the deblocking
filter module and a corresponding original pixel. Alternatively, a slice Is divided into plural offset
areas and the offset type of each offset area can be determined. The offset type may include a
predetermined number of edge offset types and band offset types. When the offset type Is an
edge offset type, the edge type to which each pixel belongs 1s determined and an offset
corresponding thereto Is applied. The edge type Is determined on the basis of the distribution
of two pixel values neighboring a current pixel.

[0026] The loop filter module 163 adaptively loop-filters the reconstructed image on the basis
of the comparison result of the reconstructed image undergoing the offset module 162 with the
original image. It is determined whether the reconstructed image should be loop-filtered by
coding units. The size and coefficients of the loop filter to be applied may changed by the
coding units. Information indicating whether the adaptively loop filter should be applied by
coding units may be Included In each slice header. In case of a chroma signal, it can be
determined whether the adaptive loop filter should be applied by pictures. Therefore,
Information indicating whether chroma components are filtered may be included In a slice
header or a picture header.

[0027] The picture buffer 170 receives post-processed image data from the post-processing
module 160 and reconstructs and stores an image in the unit of pictures. The picture may be
an image In the unit of frames or an image in the unit of fields.

[0028] The entropy encoding module 140 entropy-encodes the quantization coefficient
Information quantized by the transform and quantization module 130, the intra prediction
Information received from the intra prediction module 140, the motion information received
from the inter prediction unit 150, and the like. The entropy encoding module 140 includes a
scanning module 145 which Is used to transform coefficients of the quantized transform block
INnto one-dimensional quantization coefficients.
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[0029] The scanning module 145 determines a scanning type for transforming the coefficients
of the quantized transform block into one-dimensional quantization coefficients. The scanning
type may vary depending on a directional intra prediction mode and the size of a transform
block. The quantization coefficients are scanned in the backward direction.

[0030] When the quantized transform block Is larger than a predetermined size, the transform
coefficients are divided into plural sub blocks and are scanned. The scanning types applied to
the transform coefficients of the sub blocks are the same. The scanning types applied to the
sub blocks may be a zigzag scan or may be the same scanning types as applied to the
transform coefficients of the sub blocks.

[0031] FIG. 2 1s a block diagram illustrating a moving image decoding device 200 according to
an embodiment of the invention.

[0032] The moving image decoding device 200 according to the embodiment of the invention
Includes an entropy decoding module 210, an inverse quantization module 220, an inverse
transform module 230, an intra prediction module 240, an inter prediction module 250, a post-
processing module 260, a picture buffer 270, and an addition module 280.

[0033] The entropy decoding module 210 decodes a recelved bit stream and separates the bit
stream Into Intra prediction information, inter prediction information, quantization coefficient
Information, and the like therefrom. The entropy decoding module 210 supplies the decoded
Intra prediction information to the intra prediction module 240 and supplies the decoded Inter
prediction information to the inter prediction module 250. The entropy decoding module 210
Includes an inverse scanning module 215 for inversely scanning the decoded quantization
coefficient information.

[0034] The Inverse scanning module 215 converts the quantization coefficient information into
a two-dimensional quantization block. One of plural scanning types Is selected for the
conversion. The scanning type may vary depending on a directional intra prediction mode and
the size of a transform block. The quantization coefficients are scanned Iin the backward
direction. When the quantization transform block is larger than a predetermined size, the
coefficients are divided into plural sub blocks and are scanned. The scanning types applied to
the transform coefficients of the sub blocks are the same. The scanning types applied to the
sub blocks may be a zigzag scan or may be the same scanning types as applied to the
transform coefficients of the sub blocks.

[0035] The Inverse quantization module 220 determines a quantization step size predictor of a
current coding unit and adds the determined quantization step size predictor to the received
residual quantization step size to reconstruct the quantization step size of the current coding
unit. The inverse quantization module 220 inversely quantizes the quantization block using the
guantization step size and the inverse quantization matrix. The quantization matrix Is
determined depending on the size of the quantization block and the prediction mode. That is,
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the quantization matrix is selected on the basis of at least one of the prediction mode of the
current block and the intra prediction modes for the quantization block having a predetermined
size.

[0036] The Inverse transform module 230 Inversely transforms the Inversely-quantized
transform block to reconstruct a residual block. The inverse transform matrix to be applied to
the Inversely- quantized block can be determined depending on the prediction mode and the
Intra prediction mode.

[0037] The addition module 280 adds the prediction block created by the intra prediction
module 240 or the Inter prediction module 250 to the residual block reconstructed by the
Inverse transform module 230 to create a reconstructed block.

[0038] The Intra prediction module 240 reconstructs the intra prediction mode of the current
block on the basis of the Intra prediction information received from the entropy decoding
module 210. Then, the intra prediction module 240 creates a prediction block depending on
the reconstructed intra prediction mode.

[0039] The Inter prediction module 250 reconstructs the reference picture index and the
motion vector on the basis of the inter prediction information received from the entropy
decoding module 210. Then, the inter prediction module 250 creates a prediction block of the
current block using the reference picture index and the motion vector. When motion
compensation with decimal prediction is applied, a selected Interpolation filter is applied to
create the prediction block.

[0040] The operation of the post-processing module 260 1s the same as the operation of the
post-processing module 160 shown In FIG. 1 and thus will not be described again.

[0041] The picture buffer 270 stores the decoded Iimage post-processed by the post-
processing module 260 in the unit of pictures.

[0042] FIG. 3 Is a diagram Illustrating a method of creating an intra prediction block In the
moving image decoding device 200 according to the embodiment of the invention.

[0043] First, the entropy decoding module 210 entropy-decodes the intra prediction
Information from the received bit stream (S$110).

[0044] The Intra prediction information includes the intra prediction mode group indicator and
the prediction mode index. The Intra prediction mode group indicator indicates whether the
Intra prediction mode of the current block belongs to an MPM group or a group other than the
MPM group. The prediction mode index Is information indicating a specific intra prediction
mode In the Iintra prediction mode group indicated by the intra prediction mode group indicator.

[0045] Then, the Iintra prediction module 240 creates the MPM group using the intra prediction
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modes of the blocks neighboring the current block and then reconstructs the intra prediction
mode of the current block (5$120). The MPM group includes three intra prediction modes. This
will be described with reference to FIG. 4. FIG. 4 1s a diagram Illustrating intra prediction
modes according to an embodiment of the invention.

1. (1) When the intra prediction modes of the top and left blocks of a current block are both
present and are different from each other, the MPM group includes the two Intra
prediction modes and one additional intra prediction mode.

When one of the two intra prediction modes is a DC mode and the other i1s not a planar
mode, the additional intra prediction mode may be the planar mode. Similarly, when one
of the two Intra prediction modes is the planar mode and the other is not the DC mode,
the additional intra prediction mode may be the DC mode.

When the two Intra prediction modes are the DC mode and the planar mode, the
additional intra prediction mode may be a vertical mode or a horizontal mode.

When the two intra prediction modes are not the DC mode nor the planar mode, the
additional intra prediction mode may be an intra prediction mode having directionality
between the two Intra prediction modes, or the DC mode or the planar mode.

2. (2) When the Intra prediction modes of the top and left blocks of the current block are

both present and are equal to each other, the MPM group includes the intra prediction
mode and two additional intra prediction modes.
When the Intra prediction mode is neither the DC mode nor the planar mode, the two
additional intra prediction modes are set to two intra prediction modes neighboring the
Intra prediction mode. VWhen the Intra prediction mode Is the DC mode, the two
additional intra prediction modes may be the planar mode and the vertical mode.

3. (3) VWWhen only one of the Intra prediction modes of the top and left blocks of the current
block Is present, the MPM group Iincludes the intra prediction mode and two additional
Intra prediction modes. The two additional Intra prediction modes are determined
depending on the Intra prediction mode.

4. (4) When the Intra prediction modes of the top and left blocks of the current block are
not present at all, the MPM group Includes the DC mode, the planar mode, and the
vertical mode.

[0046] When the Intra prediction mode group indicator indicates the MPM group, the intra
prediction module 240 selects the intra prediction mode indicated by the prediction mode index
from the MPM group and determines the selected intra prediction mode as the intra prediction
mode of the current block. The intra prediction mode group Iindicator may be flag information
representing whether the intra prediction mode of the current block belongs to the MPM group
or a group other than the MPM group.

[0047] When the Intra prediction mode group indicator does not indicates the MPM group, the
Intra prediction module 240 determines the Intra prediction mode indicated by the prediction
mode Index out of the Intra prediction modes (hereinafter, referred to as residual intra
prediction modes) other than the intra prediction modes belonging to the MPM group as the
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Intra prediction mode of the current block. The prediction mode Indices assigned to the
residual intra prediction modes vary depending on the configuration of the MPM group. That is,
the decoded prediction mode indices Indicate Iindices of the residual intra prediction modes
rearranged depending on the configuration of the MPM group. Therefore, the intra prediction
module 240 selects the Intra prediction mode of the current block from the residual intra
prediction modes depending on the decoded prediction mode index and the intra prediction
modes belonging to the MPM group.

[0048] Specifically, the residual intra prediction modes of the current block are rearranged In
the mode number order and the intra prediction mode corresponding to the received prediction
mode Index Is selected as the intra prediction mode of the current block. In this case, the
residual intra prediction modes may be rearranged, but the intra prediction mode of the current
block may be determined by comparison of the intra prediction mode numbers belonging to the
MPM group with the intra prediction mode index of the current block.

[0049] This method can be applied to a case where mode number 2 1s assigned to the DC
mode of the non-directional modes, mode number 34 is assigned to the planar mode, and
directional mode numbers are assigned to the other modes. However, since the probability of
selecting the planar mode and the DC mode as the intra prediction mode of the current block Is
higher than those of the other directional modes, a small mode number (for example, mode
number 0) Is assigned to the planar mode and the above-mentioned method can be applied. In
this case, the mode numbers of the other lower-ranked modes increase by 1.

[0050] Alternatively, the lowest indices may be assigned to the non-directional modes. For
example, when the intra prediction mode of the current block is the planar mode and the
residual intra prediction modes include the planar mode, the intra prediction mode index may
Include 0. For example, when the residual intra prediction modes include the planar mode and
the DC mode, the intra prediction mode corresponding to the prediction mode index in a state
where the planar mode, the DC mode, and the directional modes are arranged In this order
may be set as the intra prediction mode of the current block. For example, mode number O
and mode number 1 may be assigned to the planar mode the DC mode, respectively, or mode
number 0 and mode number 1 may be assigned to the DC mode and the planar mode,
respectively. In this case, the Intra prediction mode Iindex of the current block may be
compared with the intra prediction mode numbers belonging to the MPM group to determine
the intra prediction mode of the current block.

[0051] The Intra prediction module 240 determines the size of the prediction block using
Information indicating the transform size of the current block (S130).

[0052] When the size of the prediction block Is equal to the size of the current block, the
prediction block 1s created using the iIntra prediction mode of the current block and the
reference pixels of the current block. The reference pixels are pixels reconstructed or created
previously to the current block.
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[0053] When the size of the prediction block i1s smaller than the size of the current block, that
IS, when the current block can be divided into plural sub blocks and the intra prediction is
performed thereon, the same intra prediction mode (that is, the Intra prediction mode of the
current block) 1s used to create the prediction block of each sub block. The prediction blocks of
the second sub block or sub blocks subsequent thereto Iin the decoding order are created
using the reconstructed pixels of the preceding sub blocks. Therefore, after the prediction
block, the residual block, and the reconstructed block are created in the units of sub blocks, the
prediction block of the next sub block is created.

[0054] The Intra prediction module 240 determines whether the reference pixels of the block
corresponding to the size of the prediction block are all valid (5140). The reference pixels are
pixels which are previously decoded and reconstructed. VWhen it is determined that at least one
of the reference pixels i1s not valid, the reference pixel are created (S150).

[0055] Specifically, when it i1s determined that the reference pixels are not valid at all, the

reference pixel values are replaced with values of 241, Here, L represents the number of bits
representing the gray scale of luma components.

[0056] VWhen valid reference pixels are present in only one direction with respect to the
position of the invalid reference pixel, the closest reference pixel out of the valid reference
pixels Is copied to create the reference pixels.

[0057] VWhen valid reference pixels are present in both directions with respect to the position of
the Invalid reference pixel, the reference pixel located at the closest position In a
predetermined direction can be copied or two closest reference pixels in both directions can be
averaged to create the reference pixels.

[0058] The intra prediction module 240 determines whether the reference pixels should be
filtered (S160). The reference pixels are adaptively filtered depending on the reconstructed
Intra prediction mode and the size of the prediction block (S170).

[0059] The Intra prediction module 240 does not filter the reference pixels when the Intra
prediction mode Is the DC mode. WWhen the Intra prediction modes are the vertical mode and
the horizontal mode, the Intra prediction module 240 does not also filter the reference pixels.
However, when the intra prediction modes are directional modes other than the vertical mode
and the horizontal mode, the reference pixels are adaptively filtered depending on the Intra
prediction mode and the size of the prediction block. VWhen the size of the prediction block Is
4x4, the reference pixels are not filtered for the purpose of a decrease in complexity regardless
of the Intra prediction mode. The filtering serves to smooth the variation in pixel value between
reference pixels and uses a low-pass filter. The low-pass filter may be [1, 2, 1] which 1s a 3-tap
filter or [1, 2,4, 2, 1] which 1s a 5-tap filter. WWhen the size of the prediction block ranges from
8x8 to 32x32, the reference pixels are filtered in more intra prediction modes with an increase
In the size of the prediction block.
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[0060] The Intra prediction module 240 creates the prediction block depending on the Intra
prediction mode (S180). The reference pixels used for the prediction block may be pixels which
are adaptively filtered depending on the size of the prediction block and the intra prediction
mode.

[0061] In the DC mode, the average values of N top reference pixels located at positions of
(x=0, ..., N-1, y=-1), M left reference pixels located at positions of (x=1-, y=0, ..., M-1), and the
comer pixel located at a position of (x=-1, y=-1) can be determined as the prediction pixels of
the prediction block. However, the prediction pixels neighboring the reference pixels can be
created using weighted average of the average value and the reference pixel neighboring the

prediction pixel. In the planar mode, the prediction pixels can be created in the same was as In
the DC mode.

[0062] In the vertical mode, the reference pixels located in the vertical direction are set to the
prediction pixels. However, the prediction pixel neighboring the left reference pixel can be
created using the reference pixel located in the vertical direction and the variation between the
left reference pixels. The variation represents the variation between the corner reference pixel
and the left reference pixel neighboring the prediction pixel. In the horizontal mode, the
prediction pixels can be created In the same way as In the vertical mode, except for the
direction.

[0063] FIG. 5 1s a diagram lillustrating an intra prediction mode encoding sequence according
to an embodiment of the invention. The method of encoding the intra prediction mode of the
current block in the moving image encoding device shown In FIG. 1 will be described below.
This method can be performed by the intra prediction module 110 and the entropy encoding

module 140 shown in FIG. 1.
[0064] First, the Iintra prediction mode of the current block is determined (S210).

[0065] Then, the MPM group of the current block is created (S220). The method of creating
the MPM group i1s the same as creating the MPM group In the intra prediction mode 240 shown
In FIG. 2 and thus will not be described.

[0066] Subsequently, it 1s determined whether the intra prediction mode of the current block
belongs to the MPM group (S230).

[0067] VWhen the Intra prediction mode belongs to the MPM group, a flag (that Is, the Intra
prediction mode group Indicator) indicating the MPM group and a prediction mode Iindex
Indicating a specific intra prediction mode in the MPM group are determined ($5240).

[0068] VWhen the Intra prediction mode does not belong to the MPM group, a flag not indicating
the MPM group and the prediction mode index indicating the specific intra prediction mode out
of Intra prediction modes (hereinafter, referred to as residual intra prediction modes) other
than the intra prediction modes of the MPM group are determined (S250).
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[0069] The prediction mode index indicating the intra prediction mode of the current block out
of the residual intra prediction modes varies depending on the configuration of the MPM group.
That i1s, the prediction mode indices represent indices of the residual intra prediction modes
rearranged depending on the configuration of the MPM group. Therefore, the prediction mode
Index 1s determined depending on the intra prediction mode of the current block and the intra
prediction modes belonging to the MPM group.

[0070] Specifically, the residual intra prediction modes of the current block can be rearranged
In the mode number order and the order of the intra prediction mode of the current block can
be determined as the prediction mode index. Alternatively, the residual intra prediction modes
may be rearranged, but the intra prediction mode of the current block may be determined by
comparison of the intra prediction mode numbers belonging to the MPM group with the Intra
prediction mode index of the current block.

[0071] This method can be applied to a case where mode number 2 1s assigned to the DC
mode of the non-directional modes, mode number 34 is assigned to the planar mode, and
directional mode numbers are assigned to the other modes. However, since the probability of
selecting the planar mode and the DC mode as the Intra prediction mode of the current Is
higher than those of the other directional modes, a small mode number (for example, mode
number 0) 1s assigned to the planar mode and the above-mentioned method can be applied. In
this case, the mode numbers of the other lower-ranked modes increase by 1. Alternatively, the
lowest indices may be assigned to the non-directional modes. For example, when the Intra
prediction mode of the current block Is the planar mode and the residual intra prediction modes
Include the planar mode, the intra prediction mode index may include 0. For example, when
the residual intra prediction modes include the planar mode and the DC mode, the Intra
prediction mode corresponding to the prediction mode index in a state where the planar mode,
the DC mode, and the directional modes are arranged in this order may be set as the Intra
prediction mode of the current block. For example, mode number 0 and mode number 1 may
be assigned to the planar mode the DC mode, respectively, or mode number 0 and mode
number 1 may be assigned to the DC mode and the planar mode, respectively. In this case,
the intra prediction mode index of the current block may be compared with the intra prediction
mode numbers belonging to the MPM group to determine the intra prediction mode of the
current block.

[0072] While the Invention has been described with reference to the embodiments, it will be
able to be understood by those skilled In the art that the invention can be modified and
changed In various forms without departing from the scope of the invention described In the
appended claims.
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PATENTIKRAYV

1. Fremgangsmade til at afkode en intra-forudsigelsestilstand omfattende:

at rekonstruere en intra-forudsigelsestilstand-gruppeindikator og et forudsigelsestil-
standsindeks, hvor intra-forudsigelsestilstand-gruppeindikatoren indikerer, om en intra-
forudsigelsestilstand af en aktuel blok hgrer til en MPM-gruppe, der har tre intra-
forudsigelsestilstande eller en anden gruppe end MPM-gruppen, og forudsigelsestilstands-
indekset indikerer en specifik intra-forudsigelsestilstand i MPM-gruppen eller den anden
gruppe end MPM-gruppen;

at konstruere (5220) MPM-gruppen ved anvendelse af tilgaengelige intra-
forudsigelsestilstande af venstre og gverste blokke af den aktuelle blok;

at bestemme (5240) en intra-forudsigelsestilstand i MPM-gruppen svarende til forud-
sigelsestilstandsindekset som intra-forudsigelsestilstanden af den aktuelle blok, nar intra-
forudsigelsestilstand-gruppeindikatoren indikerer MPM-gruppen; og

at bestemme (5240) intra-forudsigelsestilstanden af den aktuelle blok ved anvendel-
se af forudsigelsestilstandsindekset og de tre intra-forudsigelsestilstande af MPM-gruppen,
nar intra-forudsigelsestilstand-gruppeindikatoren ikke indikerer MPM-gruppen;

hvor, nar intra-forudsigelsestilstandene af de venstre og gverste blokke er lig med
hinanden og intra-forudsigelsestilstanden af venstre blok er en af de retningsbestemte
intra-forudsigelsestilstande, inkluderer MPM-gruppen intra-forudsigelsestilstanden af den
venstre blok og to retningsbestemte intra-forudsigelsestilstande,

hvor, nar kun én af intra-forudsigelsestilstandene af de venstre og gverste blokke |
den aktuelle blok er gyldig, inkluderes to yderligere intra-forudsigelsestilstande i MPM-
gruppen og de to yderligere intra-forudsigelsestilstande bestemmes baseret pa den tilgaen-
gelige intra-forudsigelsestilstand,

kendetegnet ved at,

nar intra-forudsigelsestilstandene af de venstre og gverste blokke ikke er lig med
hinanden og ingen af intra-forudsigelsestilstandene af de venstre og gverste blokke er lig
med den plane tilstand, inkluderer MPM-gruppen intra-forudsigelsestilstandene af de ven-
stre og gverste blokke og den plane tilstand, og

hvor den plane tilstand og en DC-tilstand er to ikke-retningsbestemte tilstande, og et
tilstandsnummer for den plane tilstand er lavere end andre intra-forudsigelsestilstande.

2. Fremgangsmade ifglge krav 1, hvor tilstandsnummer O er tildelt den plane til-
stand.

3. Fremgangsmade ifglge krav 1, hvor, nar intra-forudsigelsestilstanden af de ven-
stre og overste Dblokke af den aktuelle blok er lig med hinanden og intra-
forudsigelsestilstanden af den venstre blok er den plane tilstand, inkluderer MPM-gruppen
den plane tilstand, DC-tilstanden og en lodret tilstand.

4. Fremgangsmade ifglge krav 1, hvor, nar intra-forudsigelsestilstandene af de ven-
stre og gverste blokke ikke er lig med hinanden og en af intra-forudsigelsestilstandene af
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de venstre og gverste blokke er én af de to ikke-retningsbestemte intra-
forudsigelsestilstande og den anden er én af de retningsbestemte intra-
forudsigelsestilstande, inkluderer MPM-gruppen de to ikke-retningsbestemte intra-

forudsigelsestilstande og den retningsbestemte intra-forudsigelsestilstand.
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FIG. 3
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FIG. 5
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