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Abstract

In a video signal processing method and device according to the present invention, a
first prediction value of a chrominance block is derived by means of a sample of a luminance
block, a compensation parameter is calculated on the basis of a predetermined reference region,
a second prediction value of the chrominance block is derived by applying the compensation
parameter to the first prediction value, and the chrominance block can be restored on the basis

of the second prediction value of the chrominance block.
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DESCRIPTION

Title of the Invention: VIDEO SIGNAL PROCESSING METHOD AND DEVICE ON
BASIS OF REFERENCE BETWEEN COMPONENTS

Technical Field

[0001] The present invention relates to a method and apparatus for encoding/decoding a video

signal.

Background Art

[0002] The demand for high resolution, high quality video is increasing in various
applications. As the image data becomes high resolution and high quality, the data amount
increases relative to the conventional image data. Therefore, when image data is transmitted
using a medium such as a conventional wired/wireless broadband line or is stored using a
conventional storage medium, the transmission cost and the storage cost are increased. High-
efficiency image compression techniques may be utilized to solve these problems caused by

the high resolution and high quality of image data.

Disclosure
Technical Problem

[0003] An object of the present invention is to improve encoding/decoding efficiency of a
prediction block.
[0004] An object of the present invention is to improve the accuracy of intra prediction for
each component.
[0005] An object of the present invention is to improve encoding/decoding efficiency through

adaptive block division.

Technical Solution

[0006] A method and apparatus for processing a video signal according to the present

invention derives a first prediction value of a chrominance block using a sample of a luminance
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block, calculates a compensation parameter based on a predetermined reference area, derives
a second prediction value of the chrominance block, and reconstructs the chrominance block
based on the second prediction value of the chrominance block.

[0007] Inthevideo signal processing method and apparatus according to the present invention,
the calculating step may further include determining a reference area to be referred to for
calculating the compensation parameter.

[0008] Inthevideo signal processing method and apparatus according to the present invention,
the reference area may be determined for at least one of the luminance block or the chrominance
block.

[0009] Inthevideo signal processing method and apparatus according to the present invention,
the compensation parameter may be calculated based on at least one of a representative value
of a reference area of the luminance block or a representative value of a reference area of the
chrominance block.

[00010] In the video signal processing method and apparatus according to the present
invention, the representative value may be derived as one of an average value, a minimum
value, a maximum value, a mode value, or a median value of all or a part of samples belonging
to the reference area.

[00011] In the video signal processing method and apparatus according to the present
invention, the step of deriving the first prediction value may be selectively performed based on
information indicating whether the chrominance block is decoded through inter-component
reference-based prediction.

[00012] In the video signal processing method and apparatus according to the present
invention, the chrominance block may be a first chrominance block (Cr block) and the second

chrominance block (Cb block) may be reconstructed using a sample of the first chrominance

block.
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[00013] In the video signal processing method and apparatus according to the present
invention, the luminance block or the chrominance block may be a block divided into a variable

size/shape, based on at least one of a quadtree, a binary tree or a triple tree.

Advantageous Effects

[00014] According to the present invention, prediction encoding/decoding efficiency may be
improved through inter-component reference-based prediction.
[00015] Also, according to the present invention, encoding/decoding efficiency may be

improved through block division of a tree structure.

Description of Drawings

[00016] FIG. 1 is a block diagram illustrating an encoding apparatus according to an
embodiment of the present invention.

[00017] FIG. 2 is a block diagram illustrating a decoding apparatus according an exemplary
embodiment of the present invention.

[00018] FIG. 3 illustrates a block division type according to an embodiment to which the
present invention is applied.

[00019] FIG. 4 illustrates a tree structure-based block division method according to an
embodiment in which the present invention is applied.

[00020] FIG. 5 illustrates a process of reconstructing a chrominance block through inter-
component reference according to an embodiment of the present invention.

[00021] FIGs. 6 and 7 illustrate an example of a reference area for inter-component reference
according to an embodiment of the present invention.

[00022] FIG. 8 illustrates a method of determining an area of a luminance block to be used
for the inter-component reference of a chrominance block according to an embodiment of the

present invention.
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Best Mode for Carrying Out the Invention

[00023] A method and apparatus for processing a video signal according to the present
invention derives a first prediction value of a chrominance block using a sample of a luminance
block, calculates a compensation parameter based on a predetermined reference area, derives
a second prediction value of the chrominance block, and reconstructs the chrominance block
based on the second prediction value of the chrominance block.

[00024] In the video signal processing method and apparatus according to the present
invention, the calculating step may further include determining a reference area to be referred
to for calculating the compensation parameter.

[00025] In the video signal processing method and apparatus according to the present
invention, the reference area may be determined for at least one of the luminance block or the
chrominance block.

[00026] In the video signal processing method and apparatus according to the present
invention, the compensation parameter may be calculated based on at least one of a
representative value of a reference area of the luminance block or a representative value of a
reference area of the chrominance block.

[00027] In the video signal processing method and apparatus according to the present
invention, the representative value may be derived as one of an average value, a minimum
value, a maximum value, a mode value, or a median value of all or a part of samples belonging
to the reference area.

[00028] In the video signal processing method and apparatus according to the present
invention, the step of deriving the first prediction value may be selectively performed based on
information indicating whether the chrominance block is decoded through inter-component

reference-based prediction.
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[00029] In the video signal processing method and apparatus according to the present
invention, the chrominance block may be a first chrominance block (Cr block) and the second
chrominance block (Cb block) may be reconstructed using a sample of the first chrominance
block.

[00030] In the video signal processing method and apparatus according to the present
invention, the luminance block or the chrominance block may be a block divided into a variable

size/shape, based on at least one of a quadtree, a binary tree or a triple tree.

Mode for Carrying Out the Invention

[00031] The present invention may be changed and modified variously and be illustrated with
reference to different exemplary embodiments, some of which will be described and shown in
the drawings. However, these embodiments are not intended for limiting the invention but
are construed as including includes all modifications, equivalents and replacements which
belong to the spirit and technical scope of the invention. Like reference numerals in the
drawings refer to like elements throughout.

[00032] Although the terms first, second, etc. may be used to describe various elements, these
elements should not be limited by these terms. These terms are used only to distinguish one
element from another element. For example, a first element could be termed a second element
and a second element could be termed a first element likewise without departing from the
teachings of the present invention. The term "and/or" includes any and all combinations of a
plurality of associated listed items.

[00033] It will be understood that when an element is referred to as being "connected to" or
"coupled to" another element, the element can be directly connected or coupled to another
element or intervening elements. On the contrary, when an element is referred to as being
"directly connected to" or "directly coupled to" another element, there are no intervening

elements present.
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[00034] The terminology used herein is for the purpose of describing particular embodiments
only and is not intended to be limiting of the invention. As used herein, the singular forms

"a," "an" and "the" are intended to include the plural forms as well, unless the context clearly
indicates otherwise. It will be further understood that the terms "include" and/or "have." when
used in this specification, specify the presence of stated features, integers, steps, operations,
elements, and/or components, but do not preclude the presence or addition of one or more other
features, integers, steps, operations, elements, components, and/or groups thereof.

[00035] Hereinafter, exemplary embodiments of the invention will be described in detail with

reference to the accompanying drawings. Like reference numerals in the drawings refer to

like elements throughout, and redundant descriptions of like elements will be omitted herein.

[00036] FIG. 1 is a block diagram illustrating an encoding apparatus according to an
embodiment of the present invention.

[00037] Referring to FIG. 1, the encoding apparatus 100 includes a picture dividing unit 110,
prediction units 120 and 125, a transform unit 130, a quantization unit 135, a reordering unit
160, an entropy encoding unit 165, an inverse quantization unit 140, an inverse transform unit
145, a filter unit 150, and a memory 155.

[00038] Each of the elements shown in FIG. 1 is shown independently to represent different
characteristic functions in the encoding apparatus, and may mean that each element is
composed of separate hardware. But, the elements are independently arranged for
convenience of description, wherein at least two elements may be combined into a single
element, or a single element may be divided into a plurality of elements to perform functions.
It is to be noted that embodiments in which some elements are integrated into one combined
element and/or an element is divided into multiple separate elements are included in the scope

of the present invention without departing from the essence of the present invention.
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[00039] Some elements are not essential to the substantial functions in the invention and may
be optional constituents for merely improving performance. The invention may be embodied
by including only constituents essential to embodiment of the invention, except for constituents
used to merely improve performance. The structure including only the essential constituents
except for the optical constituents used to merely improve performance belongs to the scope
of the invention.

[00040] The picture dividing unit 110 may divide an input picture into at least one block. At
this time, a block may mean a coding unit (CU), a prediction unit (PU), or a transform unit
(TU). The division may be performed based on at least one of a quadtree, a binary tree, or a
triple tree.  The quadtree is a method of dividing an upper block into sub-blocks whose width
and height are half of an upper block. The binary tree is a method of dividing an upper block
into sub-blocks whose either width or height is half of an upper block. In a binary tree, a
block may have a non-square shape as well as a square shape by dividing an upper block based
on the above-described binary tree-based division.

[00041] In the embodiments of the invention, a CU may be used to refer to not only a unit of
encoding but also a unit of decoding.

[00042] The prediction units 120 and 125 may include an inter prediction unit 120 to perform
inter prediction and an intra prediction unit 125 to perform intra prediction. The prediction
units 120 and 125 may determine which of inter prediction and intra prediction is performed
on a PU, and may determine specific information (for example, an intra prediction mode, a
motion vector, and a reference picture) of the determined prediction method. Here, a
processing unit on which prediction is performed may be different from a processing unit for
which a prediction method and specific information thereon are determined. For example, a
prediction method and a prediction mode may be determined for each PU, while prediction

may be performed for each TU. A residual value (residual block) between a generated
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predicted block and an original block may be input to the transform unit 130. Further,
prediction mode information, motion vector information and the like used for prediction may
be encoded along with the residual value by the entropy encoding unit 165 and be transmitted
to the decoding apparatus. When a specific encoding mode is used, the original block may
be encoded and transmitted to the decoding apparatus without generating a prediction block by
the prediction units 120 and 125.

[00043] The inter prediction unit 120 may predict a PU based on information on at least one
picture among a previous picture of a current picture and a subsequent picture of a current
picture. In some cases, the inter prediction unit 120 may predict a PU based on information
of a partially encoded region in the current picture. The inter prediction unit 120 may include
a reference picture interpolation unit, a motion prediction unit, and a motion compensation unit.
[00044] The reference picture interpolation unit may be supplied with reference picture
information from the memory 155 and generate pixel information less than or equal to an
integer pixel on a reference picture. In the case of luminance pixels, a DCT-based 8-tap
interpolation filter with a variable filter coefficient may be used to generate pixel information
less than or equal to an integer pixel in aunit of a 1/4 pixel. In the case of chrominance pixels,
a DCT-based 4-tap interpolation filter with a variable filter coefficient may be used to generate
pixel information less than or equal to an integer pixel in a unit of a 1/8 pixel.

[00045] The motion prediction unit may perform motion prediction on the basis of the
reference picture interpolated by the reference picture interpolation unit. Various methods,
such as a full search-based block matching algorithm (FBMA), a three-step search (TSS)
algorithm and a new three-step search (NTS) algorithm, may be used to calculate a motion
vector. A motion vector has a motion vector value in the unit of a 1/2 or 1/4 pixel on the basis

of an interpolated pixel. The motion prediction unit may predict a current PU using different
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motion prediction methods.  Various methods, such as skip mode, merge mode, and advanced
motion vector prediction (AMVP) mode, etc. may be used as the motion prediction method.
[00046] The intra prediction unit 125 may generate a PU on the basis of information on a
reference pixel neighboring to a current block. When a reference pixel is a pixel for which
inter prediction has been performed because a block neighboring to the current PU is a block
for which inter prediction has been performed, information on a reference pixel in the block
for which inter prediction has been performed may be replaced with information on a reference
pixel in a block for which intra prediction has been performed. That is, when a reference
pixel is not available, information on the unavailable reference pixel may be replaced with
information on at least one reference pixel of the available reference pixels.

[00047] A prediction mode of intra prediction includes a directional prediction mode in which
reference pixel information is used according to a prediction direction and a non-directional
prediction mode in which information on direction is not used in performing prediction. A
mode for predicting a luminance component and a mode for predicting a chrominance
component may be different from each other. Further, a chrominance component may be
predicted by using either intra prediction mode used to obtain a luminance component or a
predicted/reconstructed luminance component.

[00048] In the intra prediction method, a predicted block may be generated by applying an
adaptive intra smoothing (AIS) filter to the reference pixels according to the intra prediction
mode. Different types of AIS filters may be applied to the reference pixels. In the intra
prediction method, the intra prediction mode of a current PU may be predicted from an intra
prediction mode of a PU neighboring to the current PU.  In predicting the prediction mode of
the current PU using mode information predicted from a neighboring PU, when the current PU
and the neighboring PU have the same intra prediction mode, information indicating that the

current PU and the neighboring PU have the same intra prediction mode may be transmitted
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using predetermined flag information. When the current PU and the neighboring PU have
different intra prediction modes, information on the intra prediction mode of the current block
may be encoded by entropy encoding.

[00049] A residual block including residual information may be generated. The residual
information is a difference between an original block and a predicted block generated by the
prediction units 120 and 125. The generated residual block may be input to the transform unit
130.

[00050] The transform unit 130 may transform the residual block including the residual data
by using a transform type such as DCT, DST, or the like. At this time, the transform type may
be determined based on the intra prediction mode of the prediction unit used to generate the
residual block.

[00051] The quantization unit 135 may quantize values transformed into a frequency domain
by the transform unit 130. A quantization coefficient may be changed depending on a block
or importance of an image. Values output from the quantization unit 135 may be provided to
the inverse quantization unit 140 and the rearrangement unit 160.

[00052] The rearrangement unit 160 may perform the rearrangement of the coefficient values
on the quantized residual block. The rearrangement unit 160 may change coefficients of a
two-dimensional (2D) block into coefficients of a one-dimensional (1D) vector through
coefficient scanning method. For example, the rearrangement unit 160 may scan a DC
coefficient to a coefficient in the high-frequency region using a predetermined scan type, and
change it into a one-dimensional vector form.

[00053] The entropy encoding unit 165 may perform entropy encoding on the basis of the
values obtained by the rearrangement unit 160.  Various encoding methods, such as
exponential Golomb coding, context-adaptive variable length coding (CAVLC), or context-

adaptive binary arithmetic coding (CABAC), may be used for entropy encoding.
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[00054] The entropy encoding unit 165 may encode a variety of information, such as residual
coefficient information and block type information on a CU, prediction mode information,
partitioning unit information, PU information, transfer unit information, motion vector
information, reference frame information, block interpolation information and filtering
information from the rearrangement unit 160 and the prediction units 120 and 125.

[00055] The entropy encoding unit 165 may entropy-encode coefficients of a CU input from
the rearrangement unit 160.

[00056] The inverse quantization unit 140 and the inverse transform unit 145 dequantize the
values which are quantized by the quantization unit 135 and inverse-transform the values which
are transformed by the transform unit 130. A reconstructed block may be generated by adding
the residual values to the predicted PU. The residual values may be generated by the inverse
quantization unit 140 and the inverse transform unit 145.  The predicted PU may be predicted
by the motion vector prediction unit, the motion compensation unit, and the intra prediction
unit of the prediction units 120 and 125.

[00057] The filter unit 150 may include at least one of a deblocking filter, an offset unit, and
an adaptive loop filter (ALF).

[00058] The deblocking filter may remove block distortion generated by boundaries between
blocks in a reconstructed picture. Whether to apply the deblocking filter to a current block
may be determined on the basis of pixels included in several rows or columns of the block.
When the deblocking filter is applied to a block, a strong filter or a weak filter may be applied
depending on a required deblocking filtering strength. When horizontal filtering and vertical
filtering are performed in applying the deblocking filter, the horizontal filtering and vertical
filtering may be performed in parallel.

[00059] The offset unit may apply the offset with respect to the original image to the

deblocking filtered image, in units of pixels. A region to which the offset may be applied may
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be determined after partitioning pixels of a picture into a predetermined number of regions.
The offset may be applied to the determined region in consideration of edge information on
each pixel or the method of applying the offset to the determined region.

[00060] The ALF may perform filtering based on a comparison result of the filtered
reconstructed image and the original image. Pixels included in an image may be partitioned
into predetermined groups, a filter to be applied to each group may be determined, and
differential filtering may be performed for each group. Information on whether to apply the
ALF may be transferred by each coding unit (CU) and a shape and filter coefficients of an ALF
to be applied to each block may vary. Further, an ALF with the same form (fixed form) may
be applied to a block regardless of characteristics of the block.

[00061] The memory 155 may store a reconstructed block or picture output from the filter
unit 150, and the stored reconstructed block or picture may be supplied to the prediction units

120 and 125 when performing inter prediction.

[00062] FIG. 2 is a block diagram illustrating a decoding apparatus according an exemplary
embodiment of the present invention.

[00063] Referring to FIG. 2, the decoding apparatus 200 may include an entropy decoding
unit 210, a rearrangement unit 215, a dequantization unit 220, an inverse transform unit 225,
prediction units 230 and 235, a filter unit 240, and a memory 245.

[00064] Each of the elements shown in FIG. 2 is shown independently to represent different
characteristic functions in the decoding apparatus, and may mean that each element is
composed of separate hardware. But, the elements are independently arranged for
convenience of description, wherein at least two elements may be combined into a single
element, or a single element may be divided into a plurality of elements to perform functions.

It is to be noted that embodiments in which some elements are integrated into one combined
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element and/or an element is divided into multiple separate elements are included in the scope
of the present invention without departing from the essence of the present invention.

[00065] The entropy decoding unit 210 may perform entropy decoding on the input bitstream.
For example, various methods, such as exponential Golomb coding, CAVLC or CABAC, may
be used for entropy encoding.

[00066] The entropy decoding unit 210 may decode information associated with intra
prediction and inter prediction performed by the encoding apparatus.

[00067] The rearrangement unit 215 may perform rearrangement on the bitstream entropy-
decoded by the entropy decoding unit 210. The rearrangement unit 215 may reconstruct and
rearrange coefficients of a 1D vector into coefficients of a 2D block. The rearrangement unit
215 may be provided with information on coefficient scanning performed by the encoding
apparatus and may perform rearrangement using a method of inversely scanning the
coefficients, on the basis of scanning order performed by the encoding apparatus.

[00068] The dequantization unit 220 may perform dequantization on the basis of a
quantization parameter and the rearranged coefficients of the block.

[00069] The inverse transform unit 225 may perform inverse-transform of the dequantized
transform coefficients based on a predetermined transform type. At this time, the transform
type may be determined based on at least one of a prediction mode (inter/intra prediction), a
size / shape of a block, an intra prediction mode, a component type (luminance/chrominance
component), or a partition type (QT, BT, TT, etc.)

[00070] The prediction units 230 and 235 may generate a prediction block on the basis of
information for generating prediction block and information on a previously-decoded block or
picture provided. The information for generating prediction block may be provided from the
entropy decoding unit 210. The information on a previously-decoded block or picture may

be provided from the memory 245.
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[00071] The prediction units 230 and 235 may include a PU determination unit, an inter
prediction unit and an intra prediction unit. The PU determination unit may receive a variety
of information, such as PU information, intra prediction mode-related information of the intra
prediction method and motion prediction-related information of an inter prediction method, etc.
from the entropy decoding unit 210, may determine a PU for a current CU. The PU
determination unit may determine which of the inter prediction and the intra prediction is
performed on the PU.  An inter prediction unit 230 may perform inter prediction on a current
PU on the basis of information on at least one picture among a previous picture and a
subsequent picture of a current picture including the current PU.  An inter prediction unit 230
may use information necessary for inter prediction for the current PU provided from the
encoding apparatus. The inter prediction may be performed on the basis of the information
of the pre-reconstructed partial region in the current picture including the current PU.  To this
end, the pre-reconstructed partial region may be added to the reference picture list.

[00072] In order to perform inter prediction, it may be determined, in an unit of a CU, whether
a motion prediction method for a PU included in the CU is a skip mode, a merge mode, an
AMVP mode or a current picture reference mode.

[00073] An intra prediction unit 235 may generate a prediction block on the basis of pixel
information in a current picture. When a PU 1s a PU for which intra prediction is performed,
intra prediction may be performed based on intra prediction mode information on the PU
provided from the encoding apparatus. The intra prediction unit 235 may include an
AIS(Adaptive Intra Smoothing) filter, a reference pixel interpolation unit, and a DC filter.
The AIS filter performs filtering on reference pixels of a current block. The AIS filter may
decide whether to apply the filter or not, depending on a prediction mode for the current PU.
AIS filtering may be performed on the reference pixels of the current block using the prediction

mode for the PU and information on the AIS filter provided from the encoding apparatus.
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When the prediction mode for the current block is a mode not performing AIS filtering, the
AIS filter may not be applied.

[00074] When the prediction mode for the PU indicates a prediction mode of performing intra
prediction on the basis of pixel values obtained by interpolating the reference pixels, the
reference pixel interpolation unit may generate reference pixels in a unit of a fractional pixel
less than an integer pixel (i.e. full pixel) by interpolating the reference pixels. When the
prediction mode for the current PU indicates a prediction mode of generating a prediction block
without interpolating the reference pixels, the reference pixels may not be interpolated. The
DC filter may generate a prediction block through filtering when the prediction mode for the
current block is the DC mode.

[00075] The reconstructed block or picture may be provided to the filter unit 240.  The filter
unit 240 includes a deblocking filter, an offset unit, and an ALF.

[00076] The encoding apparatus may provide information on whether the deblocking filter is
applied to a corresponding block or picture, and information on which of a strong filter and a
weak filter is applied when the deblocking filter isused. The deblocking filter of the decoding
apparatus may be provided with information on the deblocking filter from the encoding
apparatus and may perform deblocking filtering on a corresponding block.

[00077] The offset unit may apply offset to the reconstructed picture on the basis of
information on an offset type and offset value applied to the picture in the encoding process.
[00078] The ALF may be applied to a CU on the basis of information on whether the ALF is
applied and ALF coefficient information, etc. provided from the encoding apparatus. The
ALF information may be included and provided in a specific parameter set.

[00079] The memory 245 may store the reconstructed picture or block for use as a reference

picture or a reference block and may provide the reconstructed picture to an output unit.
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[00080] FIG. 3 illustrates a block division type according to an embodiment to which the
present invention is applied.

[00081] One block (hereinafter, referred to as a first block) may be divided into a plurality of
sub-blocks (hereinafter, referred to as a second block) by at least one of a vertical line or a
horizontal line. The number of each of the vertical and horizontal lines may be one, two, or
more. Here, the first block may be a coding block (CU) which is a basic unit of image
encoding/decoding, a prediction block (PU) which is a basic unit of prediction
encoding/decoding or a transform block (TU) which is a basic unit of transform
encoding/decoding. The first block may be a square block or a non-square block.

[00082] The division of the first block may be performed based on a quad tree, a binary tree,
a triple tree, etc., and will be described in detail with reference to FIG. 3.

[00083] FIG. 3(a) illustrates a quad tree division (QT). QT is a division type in which the
first block is divided into four second blocks. For example, when the first block of 2Nx2N is
divided by QT, the first block may be divided into four second blocks having NxN size. QT
may be limited to apply to a square block only, but it is also applicable to a non-square block.

[00084] FIG. 3(b)illustrates a horizontal binary tree (hereinafter, referred to as Horizontal BT)
division. Horizontal BT is a division type in which the first block is divided into two second
blocks by one horizontal line.  This division may be performed symmetrically or
asymmetrically. For example, when the first block of 2Nx2N is divided based on Horizontal
BT, the first block may be divided into two second blocks with a height ratio of (a:b). Here,
a and b may be the same value, and a may be larger or smaller than b.

[00085] FIG. 3(c) illustrates a vertical binary tree (hereinafter, referred to as Vertical BT)
division. Vertical BT is a division type in which the first block is divided into two second
blocks by one vertical line.  This division may be performed symmetrically or asymmetrically.

For example, when the first block of 2Nx2N is divided based on Vertical BT, the first block
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may be divided into two second blocks with a width ratio of (a:b). Here, a and b may be the
same value, and a may be larger or smaller than b.

[00086] FIG. 3(d)illustrates a horizontal triple tree (hereinafter, referred to as Horizontal TT)
division. Horizontal TT is a division type in which the first block is divided into three second
blocks by two horizontal lines. For example, when the first block of 2Nx2N is divided based
on Horizontal TT, the first block may be divided into three second blocks with a height ratio of
(a:b:c). Here, a, b, and c may be the same value. Alternatively, a and ¢ may be the same,
and b may be greater or less than a.

[00087] FIG. 3(e) illustrates a vertical triple tree (hereinafter, referred to as Vertical TT)
division. Vertical TT is a division type in which the first block is divided into three second
blocks by two vertical lines. For example, when the first block of 2Nx2N is divided based on
Vertical TT, the first block may be divided into three second blocks with a width ratio of (a:b:c).
Here, a, b, and ¢ may be the same value or different values. Alternatively, a and ¢ may be the
same while b may be greater or less than a.  Alternatively, a and b may be the same while ¢
may be greater or less than a.  Alternatively, b and c are the same while a may be larger or
smaller than b.

[00088] The division described above may be performed based on the division information
signaled from the encoding apparatus. The division information may include at least one of
division type information, division direction information, or division ratio information.
[00089] The division type information may specify any one of the division types that are pre-
defined in the encoding/decoding apparatus. The pre-defined division type may include at
least one of QT, Horizontal BT, Vertical BT, Horizontal TT, Vertical TT, or non-division mode
(No split). Alternatively, the division type information may mean information on whether or
not QT, BT, or TT is applied, and may be encoded in the form of a flag or an index. In the

case of BT or TT, the division direction information may indicate whether it is divided
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horizontally or vertically. In the case of BT or TT, the division ratio information may indicate

the ratio of the width and/or the height of the second block.

[00090] FIG. 4 illustrates a tree structure-based block division method according to an
embodiment in which the present invention is applied.

[00091] The block 400 illustrated in FIG. 4 is assumed to be a square block (hereinafter,
referred to as a first block) having a size of 8Nx8N and a division depth k.  When the division
information of the first block indicates QT division, the first block may be divided into four
sub-blocks (hereinafter, referred to as a second block). The second block may have a size of
4Nx4N and may have a division depth (k + 1).

[00092] The four second blocks may be divided again based on either QT, BT, TT, or non-
division mode. For example, when the division information of the second block indicates a
horizontal binary tree (Horizontal BT), the second block is divided into two sub-blocks
(hereinafter, referred to as a third block) as the second block 410 of FIG. 4. At this time, the
third block may have a size of 4Nx2N and may have a division depth (k + 2).

[00093] The third block may also be divided again based on either QT, BT, TT, or non-division
mode. For example, when the division information of the third block indicates a vertical
binary tree (Vertical BT), the third block is divided into two sub-blocks 411 and 412 as
illustrated in FIG. 4. At this time, the sub-blocks 411 and 412 may have a size of 2Nx2N and
a division depth (k + 3). Alternatively, when the division information of the third block
indicates a horizontal binary tree (Horizontal BT), the third block may be divided into two sub-
blocks 413 and 414 as illustrated in FIG. 4. In this case, the sub-blocks 413 and 414 may
have a size of 4NxN and a division depth (k + 3).

[00094] The division may be performed independently or in parallel with the neighboring

block, or may be performed sequentially according to a predetermined priority order.
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[00095] The division information of the current block may be determined depending on at
least one of the division information of the upper block of the current block or the division
information of the neighboring block. For example, when the second block is divided based
on Horizontal BT and the upper third block is divided based on Vertical BT, the lower third
block does not need to be divided based on Vertical BT. If the lower third block is divided by
Vertical BT, this is the same result as the second block is divided by QT.  Therefore, encoding
for the division information (particularly, the division direction information) of the lower third
block may be skipped, and the decoding apparatus may be set so that the lower third block is
divided in the horizontal direction.

[00096] The upper block may mean a block having a smaller division depth than the division
depth of the current block. For example, when the division depth of the current block is (k +
2), the division depth of the upper block may be (k + 1). The neighboring block may be a
block adjacent to the top or left side of the current block. The neighboring block may be a
block having the same division depth as the current block.

[00097] The above-described division may be repeatedly performed up to the minimum unit of
encoding/decoding. When divided into the minimum unit, the division information for the
block is no longer signaled from the encoding apparatus. The information on the minimum
unit may include at least one of a size or a shape of the minimum unit. The size of the
minimum unit may be expressed by the width, the height, the minimum or maximum value of
the width and height, the sum of the width and height, the number of pixels, or the division
depth. The information on the minimum unit may be signaled in at least one of a video
sequence, a picture, a slice, or a block unit.  Alternatively, the information on the minimum
unit may be a value pre-defined in the encoding/decoding apparatus. The information on the
minimum unit may be signaled for each of CU, PU, and TU. Information on one minimum

unit may be applied to CU, PU, and TU equally.
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[00098] FIG. S illustrates a process of reconstructing a chrominance block through inter-
component reference according to an embodiment of the present invention.

[00099] The inter-component reference of the present invention may refer to a method of
predicting/reconstructing a chrominance component of a current block (hereinafter, referred to
as a chrominance block) based on a luminance component of the current block (hereinafter,
referred to as a luminance block).

[000100] Referring to FIG. 5, a first prediction value of a chrominance block may be
derived using a sample of a luminance block (S500).

[000101] The sample of the luminance block corresponding to the position of the first
prediction value of the chrominance block may be set as the first prediction value of the
chrominance block. Alternatively, the first prediction value may be derived by resizing the
luminance block to a resolution of the chrominance block. The resizing may be performed
based on filtering such as down-sampling or sub-sampling.

[000102] On the other hand, there may be a case where a chrominance block
corresponds to a plurality of luminance blocks. In this case, a process of determining an area
corresponding to the chrominance block in a plurality of luminance blocks may be
accompanied, and this will be described with reference to FIG. 8.

[000103] The sample of the luminance block may be a prediction value or a
reconstruction value. The prediction value may be obtained through intra prediction or inter
prediction. The reconstruction value may be a first value obtained by adding a residual
sample (Residual, Residual value) to the prediction value or a second value obtained by
applying an in-loop filter to the first value.

[000104] The intra prediction may be performed based on a predetermined intra

prediction mode and a neighboring area of the luminance block.
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[000105] The intra prediction mode may be determined to be one of two non-directional
modes and p directional modes. Here, p may be 33, 65, 129 or more. The p may be a fixed
value pre-defined to the encoding/decoding apparatus, or may be variably determined based on
the encoding information. Here, the encoding information may include not only information
encoded and signaled by the encoding apparatus but also information derived in the decoding
apparatus, based on the signaled information. For example, the encoding information may
include at least one of a block size/shape, a block availability, a division type, a division count,
a component type, a prediction mode, information on an intra prediction mode, an inter mode,
motion information, a transform type, a transform skip mode, information about non-zero
residual coefticients, scan order, color format, in-loop filter information, and the like.

[000106] The block size may be expressed by any one of a width and a height, a
minimum value/maximum value of a width and a height, a sum of a width and a height, the
number of samples belonging to a block, and the like. The availability of the block may be
determined in consideration of the block position, the range of the parallel processing area, the
decoding order, and the like. The prediction mode may mean information indicating an intra
mode or an inter mode. The information on the intra prediction mode includes information
relating to whether the intra prediction mode is the non-directional mode, whether the intra
prediction mode is the vertical/horizontal mode, the directionality of the intra prediction mode,
the number of intra prediction modes pre-defined in the encoding/decoding apparatus, and the
like. The inter mode may mean information indicating a merge/skip mode, an AMVP mode,
or a current picture reference mode. The current picture reference mode refers to a method
of predicting a current block using the pre-reconstructed area of the current picture. The
current picture may be a picture to which the current block belongs. The current picture may
be added to a reference picture list for inter prediction, and the current picture may be arranged,

in a reference picture list, after a short-term reference picture or a long-term reference picture.
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The motion information may include a prediction direction flag, a motion vector, a reference
picture index, and the like. The encoding information may be related to a current block and/or
a neighboring block.

[000107] The neighboring area may be an area reconstructed before the luminance block
in accordance with the decoding order, and may include at least one of a left side, a top side, a
right side, a bottom side, or a region adjacent to each corner of the luminance block.

[000108] The neighboring region may include one, two, three, four, or more lines. For
example, one or more horizontal lines located at the top of the luminance block may be
determined as a neighboring region, and one or more vertical lines located at the left of the
luminance block may be determined as a neighboring region. The number of lines belonging
to the neighboring area may be a fixed number (for example, one) pre-defined in the
encoding/decoding apparatus, or may be variably determined based on the encoding
information. Here, the encoding information may include not only information encoded and
signaled by the encoding apparatus but also information derived in the decoding apparatus,
based on the signaled information. For example, the encoding information may include at
least one of a block size/shape, a block availability, a division type, a division count, a
component type, a prediction mode, information on an intra prediction mode, an inter mode,
motion information, a transform type, a transform skip mode, information about non-zero
residual coefticients, scan order, color format, in-loop filter information, and the like.
[000109] The block size may be expressed by any one of a width and a height, a
minimum value/maximum value of a width and a height, a sum of a width and a height, the
number of samples belonging to a block, and the like. The availability of the block may be
determined in consideration of the block position, the range of the parallel processing area, the
decoding order, and the like. The prediction mode may mean information indicating an intra

mode or an inter mode. The information on the intra prediction mode includes information
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relating to whether the intra prediction mode is the non-directional mode, whether the intra
prediction mode is the vertical/horizontal mode, the directionality of the intra prediction mode,
the number of intra prediction modes pre-defined in the encoding/decoding apparatus, and the
like. The inter mode may mean information indicating a merge/skip mode, an AMVP mode,
or a current picture reference mode. The current picture reference mode refers to a method
of predicting a current block using the pre-reconstructed area of the current picture. The
current picture may be a picture to which the current block belongs. The current picture may
be added to a reference picture list for inter prediction, and the current picture may be arranged,
in a reference picture list, after a short-term reference picture or a long-term reference picture.
The motion information may include a prediction direction flag, a motion vector, a reference
picture index, and the like. The encoding information may be related to a current block and/or
a neighboring block.

[000110] Referring to FIG. 5, a compensation parameter may be calculated based on a
predetermined reference area (S510).

[000111] The encoding/decoding apparatus may determine an area to be referred to for
calculating a compensation parameter of a chrominance block, which is hereinafter referred to
as a reference area. A method for determining the reference area will be described with
reference to FIG. 6 and FIG. 7.

[000112] The reference area may be defined for each component type. That is, the
reference area may include at least one of a reference area of a luminance block (hereinafter,
referred to as a luminance reference area) or a reference area of a chrominance block
(hereinafter, referred to as a chrominance reference area). The chrominance block may
include at least one of a Cb block and a Cr block. The reference area may be a pre-

reconstructed area adjacent to the block, where the pre-reconstructed area may be a
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reconstructeion area before the in-loop filter is applied, or may be reconstruction area after the
in-loop filter is applied.

[000113] The compensation parameter may be calculated on the basis that the linearity
between the representative value of the luminance reference area and the luminance block is
equal to or similar to the linearity between the representative value of the chrominance
reference area and the chrominance block. The compensation parameter may be calculated
in the form of at least one of a weighting factor, an offset, or a filter coefficient.

[000114] The representative value of the luminance reference area may be derived using
all or some of the samples belonging to the luminance reference area.

[000115] The position of some of the samples may be pre-defined in the
encoding/decoding apparatus (first embodiment). For example, the position of some of the
samples may be a position adjacent to at least one of the left, top, or top-left of the top-left
sample of the luminance block. The position of some of the samples may be determined
depending on the position of the sample of the luminance block (second embodiment). For
example, some of the samples may have the same x-coordinate or y-coordinate as the sample
of the luminance block. The some of the samples may be determined depending on the intra
prediction mode of the luminance block (third embodiment). For example, the intra
prediction mode may be represented by an angular line, where some of the samples may be
located on the same angular line as the sample of the luminance block. When an integer
sample (integer pel) is not present on the angular line, an integer sample located on both sides
of the angular line may be used as the some of the samples. Some of the samples may be
determined through a combination of at least two of the above-described first to third
embodiments. The number of some of the samples may be one, two, three, four, five, or more.
The number may be a fixed value pre-defined in the encoding/decoding apparatus, and may be

variably determined based on a position of a sample of a luminance block, whether the intra
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prediction mode is a non-directional mode, an angle of a directional mode, a size/shape of a
luminance block, or the like.

[000116] The representative value may be derived as an average value, a minimum
value, a maximum value, a mode value, or an intermediate value of all or some of samples
belonging to the luminance reference area. Alternatively, the representative value may be
derived by applying a pre-determined filter to all or some of the samples belonging to the
luminance reference region. The filter may be pre-defined in the encoding/decoding
apparatus. The pre-defined filter may be one, two, or more, and one of a plurality of filters
may be selectively used in consideration of a size/shape of the luminance block, a prediction
mode, information on an intra prediction mode, a filter strength, or the like. At least one of a
length of the filter, a filter strength or filter coefficients relating to one of a plurality of filters
may be different from the other filter. The information on the intra prediction mode includes
information relating to whether the intra prediction mode is a non-directional mode, whether
the intra prediction mode is a vertical/horizontal mode, a directionality of an intra prediction
mode, the number of intra prediction modes pre-defined in the encoding/decoding apparatus,
and the like.

[000117] The representative value of the chrominance reference area may be derived in
the same or similar manner as the representative value of the luminance reference region, and
thus a detailed description thereof will be omitted.

[000118] Referring to FIG. 5, a second prediction value of the chrominance block may
be derived by applying a compensation parameter of S510 to a first prediction value of S500
(S520).

[000119] As described above, the compensation parameter may be calculated in the
form of a weighting factor and/or an offset. In this case, the second prediction value of the

chrominance block may be derived by multiplying the first prediction value by a weighting

Date Recgue/Date Received 2021-11-19



CA 03141482 2021-11-19

26

factor, or may be derived by adding or subtracting an offset to the first prediction value. As
shown in Equation (1), the first prediction value may be derived by applying both a weighting
factor and an offset.

[000120] [Equation 1]

PredC2 =a * PredC1 +b

[000121] In Equation (1), PredC2 denotes a second prediction value, PredC1 denotes a
first prediction value or a sample of a luminance block, and a and b denote a weighting factor
and an offset, respectively.

[000122] Alternatively, the compensation parameter may be calculated in the form of a
filter coefficient of an n-tap filter. The input value of the n-tap filter may include at least one
of a first prediction value (or a sample of the luminance block), a representative value of the
luminance reference area, or a representative value of the chrominance reference area. The
output value of the n-tap filter may be a second prediction value of the chrominance block.
[000123] Referring to FI1G. 5, the chrominance block may be reconstructed based on the
second prediction value of the chrominance block derived in S520 (S530).

[000124] In the case of inter-component reference-based prediction, the second
prediction value may be set as a reconstruction value. That is, in the case of inter-component
reference-based prediction, the decoding apparatus may omit the process of decoding the
residual samples.  Alternatively, even in the case of inter-component reference-based
prediction, a residual value sample may be added to the second prediction value of the
chrominance block to generate a reconstruction value of the chrominance block.

[000125] On the other hand, the above-described inter-component reference-based
prediction method may be selectively performed based on information signaled from the

encoding apparatus (first embodiment).  The information may indicate whether a
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chrominance block is decoded through inter-component reference-based prediction, which may
be signaled in the form of a flag or index.

[000126] Alternatively, the decoding apparatus may determine, based on the
predetermined encoding information, whether to decode the chrominance block through inter-
component reference-based prediction (second embodiment). Here, the encoding
information may include not only information encoded and signaled by the encoding apparatus
but also information derived in the decoding apparatus based on the signaled information. For
example, the encoding information may include at least one of a block size/shape, a block
availability, a division type, a division count, a component type, a prediction mode, information
on an intra prediction mode, an inter mode, motion information, a transform type, a transform
skip mode, information about non-zero residual coefficients, scan order, color format, in-loop
filter information, and the like.

[000127] The block size may be expressed by any one of a width and a height, a
minimum value/maximum value of a width and a height, a sum of a width and a height, the
number of samples belonging to a block, and the like. The availability of the block may be
determined in consideration of the block position, the range of the parallel processing area, the
decoding order, and the like. The prediction mode may mean information indicating an intra
mode or an inter mode. The information on the intra prediction mode includes information
relating to whether the intra prediction mode is the non-directional mode, whether the intra
prediction mode is the vertical/horizontal mode, the directionality of the intra prediction mode,
the number of intra prediction modes pre-defined in the encoding/decoding apparatus, and the
like. The inter mode may mean information indicating a merge/skip mode, an AMVP mode,
or a current picture reference mode. The current picture reference mode refers to a method
of predicting a current block using the pre-reconstructed area of the current picture. The

current picture may be a picture to which the current block belongs. The current picture may
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be added to a reference picture list for inter prediction, and the current picture may be arranged,
in a reference picture list, after a short-term reference picture or a long-term reference picture.
The motion information may include a prediction direction flag, a motion vector, a reference
picture index, and the like. The encoding information may be related to a current block and/or
a neighboring block.

[000128] Alternatively, inter-component reference-based prediction may be performed
only when the luminance block satisfies a specific condition (third embodiment). As an
example of the above specific condition, there may be the following condition: the luminance
block is coded in the intra mode, the intra prediction mode of the luminance block is the non-
directional mode, the intra prediction mode of the luminance block is the vertical/horizontal
mode, the size of the luminance block is equal to or smaller than a predetermined threshold
value, the luminance block is coded in the merge/skip mode, the residual coefficient of the
luminance block is 0 (e.g., coded block flag = 0), the number of non-zero residual coefficient
belonging to the luminance block is equal to or smaller than a predetermined threshold value,
in-loop filter information (e.g., deblocking filter, SAO, ALF) of the luminance block is derived
from the in-loop filter information of the neighboring block, and the like. The inter-
component reference-based prediction may be selectively performed based on a combination
of at least two of the above-described first to third embodiments.

[000129] The chrominance block may include a first chrominance block (Cr block) and
a second chrominance block (Cb block). The first chrominance block and the second
chrominance block may be respectively decoded using the sample of the luminance block,
through the inter-component reference-based prediction described above.

[000130] Alternatively, inter-component reference-based prediction may be applied
between the luminance block and the chrominance block, and may be applied equally/similarly

between the first chrominance block and the second chrominance block. In this case, it is
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possible to predict/reconstruct the first chrominance block using a sample of the luminance
block, through the inter-component reference-based prediction. Then, through the inter-
component reference-based prediction, the second chrominance block may be
predicted/reconstructed using a sample of the first chrominance block.

[000131] Alternatively, it is possible to predict/reconstruct the first chrominance block
using a sample of the luminance block, through the inter-component reference-based prediction.
Then, the second chrominance block may be predicted/reconstructed through the weighted sum
of the luminance block and the first chrominance block. The weight for the weighted sum
may be calculated on the basis of all or some of the samples of the above-described reference
area. Alternatively, the weight may be encoded and signaled by the encoding apparatus, or
may be determined to be a pre-determined value in the encoding/decoding apparatus.
[000132] In the above-described embodiment, it is reconstructed in the order from the
first chrominance block to the second chrominance block, but it is also possible to reconstruct
in the order from the second chrominance block to the first chrominance block. The order
may be determined basesd on a predetermined order in the encoding/decoding apparatus.
Alternatively, the information specifying the order may be encoded and signaled, and the
decoding apparatus may sequentially reconstruct the chrominance block according to the

signaled information.

[000133] FIGs. 6 and 7 illustrate an example of a reference area for inter-component
reference according to an embodiment of the present invention.

[000134] A region, which is adjacent to the luminance/chrominance block and is pre-
reconstructed before the luminance/chrominance block according to a predetermined decoding
order, may be used as areference area. For example, as illustrated in FIG. 6, a region adjacent

to the left or top of the luminance/chrominance block may be used as a reference area.
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Alternatively, as illustrated in FIG. 7, the reference area may be extended to an area adjacent
to the top-right and bottom-left of the luminance/chrominance block. ~ Although not illustrated
in FIGs. 6 and 7, an area adjacent to the top-left of the luminance/chrominance block and an
area adjacent to the right, bottom, or bottom-right of the luminance/chrominance block may
also be used as a reference region. The area may be pre-reconstructed according to the decoding
order, before the luminance/chrominance block.

[000135] The reference area may be determined based on at least one of encoding
information of a luminance block or encoding information of a neighboring block. The
determination may comprise determining at least one of the location, number, size
(width/height), shape, length relating to the reference area, or priority among the candidate
reference areas. The candidate reference area means one or more candidate areas usable as a
reference area, and the reference area may be determined as any one of the candidate reference
areas. The neighboring block may be a block reconstructed before the luminance block,
according to a decoding order. For example, the neighboring block may be a block adjacent
to at least one of the left, top, right, bottom, or each corner of the luminance block.

[000136] Here, the encoding information may include not only information encoded and
signaled by the encoding apparatus but also information derived in the decoding apparatus,
based on the signaled information. For example, the encoding information may include at
least one of a block size/shape, a block availability, a division type, a division count, a
component type, a prediction mode, information on an intra prediction mode, an inter mode,
motion information, a transform type, a transform skip mode, information about non-zero
residual coefticients, scan order, color format, in-loop filter information, and the like.
[000137] The block size may be expressed by any one of a width and a height, a
minimum value/maximum value of a width and a height, a sum of a width and a height, the

number of samples belonging to a block, and the like. The availability of the block may be

Date Recgue/Date Received 2021-11-19



CA 03141482 2021-11-19

31

determined in consideration of the block position, the range of the parallel processing area, the
decoding order, and the like. The prediction mode may mean information indicating an intra
mode or an inter mode. The information on the intra prediction mode includes information
relating to whether the intra prediction mode is the non-directional mode, whether the intra
prediction mode is the vertical/horizontal mode, the directionality of the intra prediction mode,
the number of intra prediction modes pre-defined in the encoding/decoding apparatus, and the
like. The inter mode may mean information indicating a merge/skip mode, an AMVP mode,
or a current picture reference mode. The current picture reference mode refers to a method
of predicting a current block using the pre-reconstructed area of the current picture. The
current picture may be a picture to which the current block belongs. The current picture may
be added to a reference picture list for inter prediction, and the current picture may be arranged,
in a reference picture list, after a short-term reference picture or a long-term reference picture.
The motion information may include a prediction direction flag, a motion vector, a reference
picture index, and the like.

[000138] For example, when the luminance block is coded in intra mode, the area of the
neighboring sample used for intra prediction may be determined as the reference area of the
luminance/chrominance block. Here, when filtering is applied to the neighboring sample in
the intra prediction, the reference area of the luminance/chrominance block may be a region of
the neighboring sample to which the filtering is applied or a region of the neighboring sample
before the filtering is applied. The number of sample lines belonging to the reference area
may be set to be equal to the number of sample lines belonging to the area of the neighboring
sample, and the reference area may be composed of N or M sample lines different from the
area of the neighboring sample.

[000139] Alternatively, the encoding information of the luminance block may be

derived based on the encoding information of the neighboring block. For example, there are
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cases that the intra prediction mode of the luminance block is derived from a neighboring
block-based MPM (Most Probable Mode), and the luminance block is coded in the merge/skip
mode or the AMVP mode, the SAO filter information is derived from the SAQO filter
information of the neighboring block, and the like.  In this case, all or some of the neighboring
block may be determined as the reference area.

[000140] Alternatively, when the size of the luminance block is smaller than or equal to
the threshold value, the left and top reference areas may be used. Otherwise, either the left or
top reference area may be used. If the luminance block is NxM non-square (N>M), the top
reference area may be used, and if the luminance block is NxM non-square (N <M), the left
reference area may be used. When the intra prediction mode of the luminance block is the
non-directional mode, the left and top reference areas may be used. Otherwise, either the left
or top reference area may be used in consideration of the directionality of the intra prediction
mode. In this case, when the directionality is vertical, the top reference area may used, and
when the directionality is horizontal, the left reference area may be used.

[000141] Alternatively, information on the reference area may be signaled from the
encoding apparatus. The decoding apparatus may determine the reference area based on the
signaled information. The information on the reference area is information specifying the
reference area. The information on the reference area may include at least one of position,
number, size (width/height), shape, length relating to the reference area, or priority information
between candidate reference areas. The information may be signaled in at least one of a video
sequence, a picture or a predetermined scrap area (e.g., slice, tile, block group, block, etc.).
[000142] To this end, when there are m available reference areas, the encoding
apparatus may assign O to (m-1) indexes to each reference area, and may encode any one of the
m reference areas. The encoded information may be signaled for each of the luminance block

and the chrominance block, and the luminance block and the chrominance block may use a
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reference area of a different position from each other. ~ Alternatively, the information may only
be signaled for a luminance block. In this case, the reference area of the chrominance block
may be determined depending on the signaled information of the luminance block.

[000143] According to the above-described method, the reference area may be
determined adaptively. However, there may be cases where the determined reference area is
unavailable. Here, the unavailable case may mean that the determined reference area is non-
decoded or the determined reference area is located outside the picture. In the case of the
non-decoding, it may mean that the determined reference area belongs to the same parallel
processing area as the luminance/chrominance block, or the determined reference area has a
decoding order later than that of the luminance/chrominance block.

[000144] Thus, when the determined reference region is unavailable, the reference area
may be restricted from being used for the inter-component reference-based prediction. For
this purpose, flag information on whether to use the reference area may beused.  Alternatively,
the unavailable reference area may be replaced with an available reference area. The
available reference area may be an area adjacent in a specific direction of the unavailable
reference area. The specific direction may be one of left, right, top, bottom, or diagonal.
The specific direction may be pre-defined in the encoding/decoding apparatus, or may be
variably determined in consideration of the location of the unavailable reference area.
[000145] The number of sample lines belonging to the reference area may be one, two,
or more. As illustrated in FIG. 6, the top reference area of the luminance block may include
NL horizontal lines, and the left reference area may include ML vertical lines. The top
reference area of the chrominance block may include NC horizontal lines and the left reference
area may include MC vertical lines. At this time, the number of sample lines (NL, NC) in the
top reference area may be the same as the number of sample lines (ML, MC) in the left

reference area.  Alternatively, one of the number of sample lines (NL, NC) in the top reference
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area and the number of sample lines (ML, MC) in the left reference area may be larger or
smaller than the other.

[000146] The values of NL, ML, NC, and MC may be integers greater than or equal to
zero. The values of NL, ML, NC, and MC may be set to be predetermined values in the
encoding/decoding apparatus, or may be variably determined based on the above-described
encoding information.  Alternatively, information on the number of the sample lines may be
encoded and signaled from the encoding apparatus, and the decoding apparatus may determine
the values of the NL, ML, NC, and MC based on the signaled information.

[000147] On the other hand, the ratio between the number of sample lines belonging to
the luminance reference area and the number of sample lines belonging to the chrominance
reference area may be determined based on the color format. For example, when the color
format is 4:2:0, the ratio (NL:NC or ML:MC) between the number of sample lines belonging
to the luminance reference area and the number of sample lines belonging to the chrominance
reference area is 2:1.

[000148] Up-sampling or down-sampling may be performed on at least one of the
luminance reference area and the chrominance reference area, based on the determined ratio.
It is possible to adjust the ratio of the reference area between luminance and chrominance
through the sampling process.

[000149] Also, regardless of the color format, the ratio of the reference area between
luminance and chrominance may be 1:1.  That is, the number of sample lines belonging to the
chrominance reference area may be set depending on the number of reference lines belonging
to the luminance reference area (for example, NL = NC or ML = MC). The embodiment
relating to the ratio may be applied equally to the ratio between the length of the luminance

reference area and the length of the chrominance reference area.
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[000150] As described above, the reference area may comprise a plurality of sample
lines. In this case, some of the samples referred to in FIG. 5 may belong to a single sample
line among a plurality of sample lines.  Alternatively, at least one of some of the samples may
belong to a different sample line from the other.

[000151] Meanwhile, the blocks illlustrated in FIGs. 6 and 7 are NxN squares, but they
do not limit the size or shape of the blocks, and may have various sizes/shapes depending on

the division type described above.

[000152] FIG. 8 illustrates a method of determining an area of a luminance block to be
used for the inter-component reference of a chrominance block according to an embodiment of
the present invention.

[000153] The encoding/decoding apparatus may determine an area of a luminance block
(hereinafter, referred to as a luminance area) to be used for the inter-component reference of a
chrominance block. Therefore, the luminance block in the above-described embodiment may
be interpreted as a luminance block corresponding to the chrominance block, or may be
interpreted as the luminance area.

[000154] There may be a case where one chrominance block corresponds to one
luminance block (i.e, luminance block:chrominance = 1:1). Here, the
luminance/chrominance block may be a block that is not further divided. In this case, as
illustrated in FIG. 5, the luminance area of the present invention may be determined as a
luminance block corresponding to the chrominance block. The determined luminance area
may be resized to correspond to the resolution of the chrominance block.

[000155] Meanwhile, as illustrated in FIG. 8, there may be the case where one
chrominance block corresponds to a luminance block composed of N sub-blocks by at least

one of the above-described division type or color format (i.e, luminance block
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EL:chrominance block AC = N:1). In this case, the luminance area is determined as a
luminance block corresponding to the chrominance block, and may be resized to correspond to
the resolution of the chrominance block. Alternatively, an area of the luminance block
overlapping with the chrominance block may be determined as the luminance area.
Alternatively, when the luminance block:chrominance block = N:1, it may be restricted such
that the inter-component reference-based prediction is not performed in the decoding apparatus.
[000156] Alternatively, there may be the case where a chrominance block composed of
M sub-blocks corresponds to a luminance block composed of N sub-blocks by at least one of
the above-described division type or color format (i.e., luminance block: chrominance block =
N:M). In this case, the luminance area may be determined in consideration of the
corresponding relationship between the luminance block and the chrominance block, that is,
the corresponding relationship of N:M. Alternatively, an area of the luminance block
overlapping with the chrominance block may be determined as the luminance area.

[000157] The determined luminance area may include at least one of a block coded in
an intra mode or a block coded in an inter mode. If the luminance area includes the blocks
coded in the intra and inter mode, respectively, the inter-component reference-based prediction
may be restricted from being performed. Alternatively, even when the luminance area
includes the blocks coded in the intra and inter mode, it is also possible to calculate the
compensation parameters using the neighboring sample of the luminance area. In addition,
in the case where a block coded in the inter mode is included in the luminance area, the
reference area may be extended as illustrated in FIG. 6, and a detailed description thereof will
be omitted. Alternatively, when the luminance area includes the blocks coded in the intra and
inter mode, only neighboring sample of the block coded in the inter mode may be used as the
luminance reference area. At this time, only area corresponding to the neighboring sample of

the block coded in the inter mode may be determined as the chrominance reference area.
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Alternatively, when the luminance area includes blocks coded in the intra and inter mode, the
encoding apparatus may encode and signal information specifying the luminance/chrominance
reference area, and the decoding apparatus may specify the luminance/chrominance reference
area based on the information. Alternatively, when the luminance block:chrominance block
= N:M, the inter-component reference-based prediction described above may not be performed
in the decoding apparatus.

[000158] The determination of the luminance area may be performed in consideration
of at least one of the division information of the luminance block, the division information of
the chrominance block, or the corresponding relation of the division information between the
luminance block and the chrominance block. The division information may include at least
one of a width, a height, a width-height ratio relating to the divided block, the number of
samples belonging to the block, the number of sub-blocks belonging to the block, a shape of
the sub-block, or the division type.

[000159] The determination of the luminance area may be performed based on a result
of comparison between the division information of the luminance block and the division
information of the chrominance block. For example, when the division information of the
chrominance block is the same as the division information of the luminance block, the
luminance area may be determined as a luminance block corresponding to the chrominance
block. On the other hand, when the division information of the chrominance block is not the
same as the division information of the luminance block, the luminance area may be determined
as a partial area of the luminance block by a predetermined rule or information signaled by the

encoding apparatus. The information may be information for specifying the luminance area.

[000160] Although the exemplary methods of this disclosure are represented by a series

of acts for clarity of explanation, they are not intended to limit the order in which the steps are
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performed, and if necessary, each step may be performed simultaneously or in a different order.
In order to implement the method according to the present disclosure, the illustrative steps may
additionally include other steps, include the remaining steps except for some steps, or may
include additional steps other than some steps.

[000161] The various embodiments of the disclosure are not intended to be all-inclusive
and are intended to illustrate representative aspects of the disclosure, and the features described
in the various embodiments may be applied independently or in a combination of two or more.
[000162] In addition, various embodiments of the present disclosure may be
implemented by hardware, firmware, software, or a combination thereof. In the case of
hardware implementation, the hardware may be implemented by one or more application
specific integrated circuits (ASICs), digital signal processors (DSPs), digital signal processing
devices (DSPDs), programmable logic devices (PLDs), field programmable gate arrays
(FPGAs), general processor, a controller, a micro-controller, a micro-processor, and the like.
[000163] The scope of the present disclosure includes a software or machine-executable
instructions (e.g., operating system, applications, firmware, program, etc.) which makes
operations according to the methods of the various embodiments be performed on the apparatus
or computer and a non-transitory computer-readable medium, in which such software or

instructions are stored, executable on the apparatus or computer.

INDUSTRIAL AVAILABILITY

[000164] The present invention may be used to encode/decode a video signal.
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Claims

[Claim 1]

A method of processing a video signal, comprising:

deriving a first prediction value of a chrominance block using a sample of a luminance
block;

calculating a compensation parameter based on a predetermined reference area;

deriving a second prediction value of the chrominance block by applying the
compensation parameter to the first prediction value; and

reconstructing the chrominance block based on the second prediction value of the

chrominance block.

[Claim 2]

The method of claim 1, wherein calculating the compensation parameter comprises:
determining the reference area referred to calculate the compensation parameter, and
wherein the reference area is determined for at least one of the luminance block or the

chrominance block.
[Claim 3]

The method of claim 1, wherein the compensation parameter is calculated based on at
least one of a representative value of a reference area of the luminance block or a representative

value of a reference area of the chrominance block.
[Claim 4]
The method of claim 3, wherein the representative value is derived from one of an

average value, a minimum value, a maximum value, a mode value, or a median value of all or

some samples belonging to the reference area.
[Claim 5]

The method of claim 1, wherein deriving the first prediction value is selectively
performed based on information indicating whether the chrominance block is decoded through

inter-component reference-based prediction.

[Claim 6]

The method of claim 1, wherein the chrominance block is a first chrominance block

(Cr block), and
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wherein a second chrominance block (Cb block) is reconstructed by using at least one

of the sample of the luminance block or a sample of the first chrominance block.

[Claim 7]

An apparatus of processing a video signal, comprising:

a prediction unit configured to:

derive a first prediction value of a chrominance block using a sample of a luminance
block,

calculate a compensation parameter based on a predetermined reference area, and

derive a second prediction value of the chrominance block by applying the
compensation parameter to the first prediction value; and

a reconstruction unit configured to reconstruct the chrominance block based on the

second prediction value of the chrominance block.

[Claim 8]

The method of claim 7, wherein the prediction unit is configured to determine the
reference area referred to to calculate the compensation parameter, and
wherein the reference area is determined for at least one of the luminance block and

the chrominance block.

[Claim 9]

The method of claim 7, wherein the compensation parameter is calculated based on at
least one of a representative value of a reference area of the luminance block or a representative

value of a reference area of the chrominance block.
[Claim 10]
The method of claim 9, wherein the representative value is derived from one of an

average value, a minimum value, a maximum value, a mode value, or a median value of all or

some samples belonging to the reference area.

[Claim 11]

The method of claim 7, wherein the prediction unit is configured to derive the first
prediction value based on information indicating whether the chrominance is decoded through

inter-component reference-based prediction.

[Claim 12]
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The method of claim 7, wherein the chrominance block is a first color difference block
(Cr block), and
wherein a second chrominance block (Cb block) is reconstructed by using at least one

of the sample of the luminance block or a sample of the first chrominance block.
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FIG. S
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FIG. 6
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FIG. 7
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FIG. 8
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