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DESCRIPTION

[Technical Field]

[0001] The present invention relates to a method and apparatus for processing a video signal,
and more particularly, to a method and apparatus for encoding or decoding a video signal.

[Background Art]

[0002] Compression encoding refers to a signal processing technology for transmitting
digitized information through a communication line or storing such information in a form which
is appropriate for a storage medium. Voices, images, letters, etc. may be compression-
encoded, and particularly a technology for performing compression encoding of images is
called video image compression. Compression encoding of a video signal may be performed
by removing surplus information in consideration of spatial correlation, temporal correlation,
probabilistic correlation, etc. However, with recent development of various media and data
transmission media, there is a need for a high efficiency video signal processing method and
apparatus.

A relevant prior art document is : JCT-VC: "Test Model under Consideration (TMuC)",1. JCT-
VC MEETING; 15-4-2010 - 23-4-2010; DRESDEN; (JOINTCOLLABORATIVE TEAM ON VIDEO
CODING OF ISO/IEC JTC1/SC29/WG11 AND ITU-TSG.16); URL: HTTP://WFTP3.ITU.INT/AV-
ARCH/JCTVC-SITE/, no. JCTVC-A205, 23 April 2010 (2010-04-23), XP030007586, ISSN:
0000-0049.

[Disclosure]

[Technical Problem]

[0003] An object of the present invention devised to solve the problem lies in reducing
transmitted prediction information by restoring a current unit through a merging mode which
uses prediction information of another already restored unit in inter prediction of the current
unit.

[0004] Another object of the present invention devised to solve the problem lies in efficiently
implementing a prediction mode and more accurately predicting prediction information of a

current block.

[0005] Yet another object of the present invention devised to solve the problem lies in selecting
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appropriate merging candidate units and efficiently determining a unit to be merged in
consideration of characteristics of the current unit and merged neighbor areas.

[0006] Yet another object of the present invention devised to solve the problem lies in
providing a method for enhancing efficiency in a signaling method for implementing a
prediction mode.

[Technical Solution]

[0007] The present invention has been designed to solve the above problems, and the method
for processing a video signal according to the present invention uses a structure for recursively
partitioning one coding unit into several coding units and a method thereof. Further, such a
coding unit is divided into various forms of prediction units, and thereby the accuracy of motion
prediction compensation may be enhanced.

[0008] The present invention may use a merging mode for increasing coding efficiency. Here,
a method of selecting merging candidate units in various positions is presented.

[0009] The present invention presents an efficient signaling method for specifying a unit to be
merged among merging candidate units. Further, the present invention presents a method for
inducing a unit to be merged without transmitting the information. To this end, a method of
adaptively determining a unit to be merged may be used in consideration of various conditions
such as the position of a current unit and neighbor units, unit size, motion information, etc.

[Advantageous Effects]

[0010] According to a method for processing a video signal according to the present invention,
complexity, which is needed for acquiring motion information of a current unit, may be reduced
by the merger between units in performing inter prediction, and coding efficiency may be
enhanced by not transmitting prediction information of the current unit.

[0011] Further, characteristics of images or objects within the images may be well reflected by
the prediction and merger in various unit sizes and partition units, and more accurate
prediction is possible.

[0012] Further, flexibility of merger may be extended by selecting neighbor units of various
positions as units to be merged, and more accurate prediction information may be acquired.

[0013] Further, merging candidate units and/or units to be merged may be efficiently and
adaptively determined in consideration of various conditions such as the positions of a current
unit and neighboring units, the unit size, motion information, etc.
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[0014] Further, information needed for a merging mode is set to be transmitted only when
necessary, and an unnecessarily redundant case is removed, thereby enhancing coding
efficiency.

[Description of Drawings]

[0015]

FIG. 1 is a schematic block diagram of a video signal encoder device according to an
exemplary embodiment of the present invention.

FIG. 2 is a schematic block diagram of a video signal decoder device according to an
exemplary embodiment of the present invention.

FIG. 3 illustrates an example of partitioning a coding unit according to an exemplary
embodiment of the present invention.

FIG. 4 illustrates various partitioning methods of a prediction unit and names of the partition
types.

FIG. 5 illustrates a case of asymmetrically partitioning a prediction unit.

FIG. 6 illustrates a case of geometrically partitioning a prediction unit.

FIG. 7 illustrates merging candidates in various positions for a current unit.

FIG. 8 illustrates a method for selecting merging candidates in consideration of a unit size.

FIG. 9 is a flowchart illustrating a method for selecting a unit to be merged when there are two
merging candidates.

FIG. 10 is a flowchart illustrating a process of obtaining information which is necessary for a
merging mode using the number of available merging candidates.

FIG. 11 illustrates a method for determining a unit which may be merged using motion
information of a neighboring partition when the partition mode is an NxN type.

FIGs. 12 to 13 illustrate a method for inducing a unit to be merged.

FIGs. 14 go 17 illustrate a method for inducing a unit to be merged in a specific partition.

[Best Mode]

[0016] The invention is set forth in the claims.



DK/EP 2568706 T3

[Mode for Invention]

[0017] Reference will now be made in detail to the preferred embodiments of the present
invention, examples of which are illustrated in the accompanying drawings. First of all,
terminologies or words used in this specification and claims are not construed as limited to the
general or dictionary meanings and should be construed as having meanings and concepts
matching the technical idea of the present invention based on the principle that an inventor is
able to appropriately define the concepts of the terminologies to describe an invention as best
possible. The embodiment disclosed in this disclosure and configurations shown in the
accompanying drawings are just one preferred embodiment and do not represent all technical
ideas of the present invention. Therefore, it is understood that the present invention covers the
modifications and variations of this invention provided they come within the scope of the
appended claims and their equivalents at the time of filing this application.

[0018] The following terms in the present invention may be understood based on the following
criteria, and even undisclosed terms may be understood according to the intention described
below. "Coding" may be understood as encoding or decoding depending on the situation, and
"information" includes values, parameters, coefficients, elements, etc. and may be understood
as an appropriate concept depending on situation. "Screen" or "picture" generally refers to a
unit for indicating one image at a specific time zone, and slice, frame, etc. is a unit for forming
part of a picture in coding an actual video signal, but may be switchable. "Pixel" or "Pel" refers
to a minimum unit for constituting one image. "Sample" may be used as a term for indicating
the value of a specific pixel. "Sample" may be divided into Luma and Chroma elements, but is
generally used as a term including both elements. In the above, "Chroma" indicates a
difference between determined colors, and generally comprises Cb and Cr. "Unit" has been
used to mean the basic unit of image processing or a specific position of an image, and may
be used together with terms such as "block" or "area".

[0019] The present invention relates to a method and apparatus for encoding or deciding a
video signal. FIG. 1 is a schematic block diagram of a video signal encoding device according
to an exemplary embodiment of the present invention. Referring to FIG. 1, the encoding device
100 of the present invention includes a transform unit 110, a quantization unit 115, an inverse
quantization unit 120, an inverse transform unit 125, a filtering unit 130, a prediction unit 150
and/or an entropy coding unit 160.

[0020] The transform unit 110 acquires a transform coefficient by transforming a pixel value for
an input video signal. Some examples of such a transform method are discrete cosine
transform (DCT), discrete sine transform (DST) wavelet transform, etc. The transform unit 110
performs transform by partitioning an input image signal into units of a certain size. The basic
unit at the transform is called a transform unit. The coding efficiency may be changed
according to the distribution and attributes of values within the transform area.
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[0021] The quantization unit 115 quantizes a transform coefficient value output from the
transform unit 110. The inverse quantization unit 120 inverse-quantizes the transform
coefficient value, and the inverse transform unit 125 restores a pixel value using the inverse
quantized transform coefficient value.

[0022] The filtering unit 130 performs a filtering operation for objective or subjective quality
improvement of an image. Some examples of filters used in the filtering unit are a deblocking
filter and/or an adaptive loop filter, etc. The storage unit 156 stores an image to which filtering
has been applied, so as to output the image or use the image as a reference image.

[0023] In general video coding, an image signal is not coded as itself to enhance coding
efficiency, but a method of predicting an image using an already coded area, and acquiring a
restored image by adding a residual value between the original image and the predicted image
to the predicted image is used. Some examples of the method of predicting an image are intra
prediction (prediction within a screen), inter prediction (inter-screen prediction), etc., and thus
the prediction unit may include an intra prediction unit 152 and an inter prediction unit 154. The
intra prediction unit 152 performs intra prediction from restored areas within the current image,
thereby transmitting the encoding information within the screen to the entropy coding unit 160.
The inter prediction unit 154 acquires a motion vector value of the current area, and performs
inter-screen motion compensation with reference to a specific area, i.e., reference area, of
another restored image using the acquired motion vector value. Further, the inter prediction
unit 154 transmits location information of the reference area (reference frame information,
motion vector, etc.) to the entropy coding unit 160 so that the information may be included in
the bitstream.

[0024] The entropy coding unit 160 generates a video signal bitstream by entropy-coding a
quantized transform coefficient, inter coding information, intra coding information, reference
area information, etc. The entropy coding unit 160 may use variable length coding (VLC),
arithmetic coding, etc. The variable length coding method transforms input symbols into
consecutive codewords, and the length of the codeword may be variable. For example,
frequently generated symbols are expressed as short codewords, and non-frequently
generated symbols are expressed as long codewords. Context-based Adaptive Variable
Length Coding (CAVLC) may be used as a variable length coding method. The arithmetic
coding transforms consecutive data symbols into one prime number, and may obtain an
optimal prime number bit to express each symbol. As arithmetic coding, Context-based
Adaptive Binary Arithmetic Coding (CABAC) may be used.

[0025] FIG. 2 is a schematic block diagram of a video signal decoding device 200 according to
an exemplary embodiment of the present invention. The operation of the decoding device 200
corresponds to the operation of each part of the encoder, and performs a reverse process of
the corresponding operation. Referring to FIG. 2, the decoding device 200 of the present
invention may include an entropy decoding unit 210, an inverse quantization unit 220, an
inverse transform unit 225, a filtering unit 230 and/or a prediction unit 250, etc.
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[0026] The entropy decoding unit 210 entropy-decodes a video signal bitstream, and thereby
extracts the transform coefficient and prediction information, etc. for each area. The inverse
quantization unit 220 inverse-quantizes the entropy-decoded transform coefficient, and the
inverse quantization unit 220 inverse-quantizes the entropy-decoded transform coefficient and
restores the original pixel value using the inverse quantized transform coefficient.

[0027] Further, the filtering unit 230 improves image quality by filtering an image. Here, a
deblocking filter for reducing a block distortion phenomenon and/or an adaptive loop filter for
removing distortion of the entire image, etc. may be included. The image, which has been
filtered, is output or is stored in the storage unit 256 to be used as a reference image.

[0028] Further, the prediction unit 250 of the present invention includes an intra prediction unit
252 and an inter prediction unit 254, and restores a prediction image by utilizing information
such as an encoding type decoded through the above mentioned entropy decoding unit 210, a
transform coefficient for each area, a motion vector, etc.

[0029] Here, the intra prediction unit 252 performs intra prediction from the decoded sample
within the current image, thereby generating a prediction image. The inter prediction unit 254
generates a prediction image using a motion vector and a reference image stored in the
storage unit 256. When acquiring a motion vector, a method such as motion vector prediction
and motion vector competition, etc. may be used.

[0030] The restored video frame is generated by adding the residual value for each pixel
restored from the inverse transform unit to the prediction image, which is output from the intra
prediction unit 252 or the inter prediction unit 254. The operation of the inter prediction unit
254, particularly various processing methods in the merge mode will be described later.

[0031] Hereinafter, a method of partitioning a coding unit and a prediction unit, etc. in the
operation of the encoding device 100 and the decoding device 200 will be described with
reference to FIGs. 3 to 5. The coding unit refers to a basic unit for processing an image in a
process such as the above described process of processing a video signal, for example, intra
or inter prediction, transform, quantization, entropy coding, etc. The size of the coding unit
used in coding one image may not be consistent. The coding unit may have a quadrilateral
form, and one coding unit may be partitioned into several coding units.

[0032] FIG. 3 illustrates an example of partitioning a coding unit according to an exemplary
embodiment of the present invention. For example, one coding unit having a size of 2N x 2N
may be partitioned into four coding units having a size of N x N. Such a partition of the coding
unit may be performed recursively, and not all coding units need to be partitioned in the same
form. However, for convenience in the coding and processing process, there may be a
restriction on the maximum size 310 and the minimum size 320. If the maximum size of the
coding unit is determined, the maximum size is called the maximum coding unit size, if the
minimum size is determined, the minimum size is called the minimum coding unit size.
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[0033] Information on whether the coding unit is partitioned may be indicated for one coding
unit. For example, if the flag value, which indicates whether the coding unit is to be partitioned,
is 1, the block corresponding to the node is partitioned into four blocks again, and if the flag
value is 0, the block is not partitioned any more, and the process of processing the coding unit
may be performed.

[0034] The block does not necessarily have to be partitioned into four forward areas. In such a
case, codes about predetermined partition methods may be mapped with partition information.
For example, if the information value is 1, the block may be divided into two horizontal
rectangular subblocks, if the value is 2, the block may be divided into two vertical rectangular
subblocks, and if the value is 3, the block may be divided into four square subblocks. Such a
method shows some examples of the partition method, but the present invention is not limited
thereto.

[0035] The structure of the above described coding unit may be indicated using a recursive
tree structure. That is, the coding unit, which is partitioned into other coding units using the one
image or the maximum size coding unit as the root, comes to have child nodes corresponding
to the number of partitioned coding units. Hence, the coding unit, which is not further
partitioned, becomes a leaf node. Assuming that only square type partition is possible for one
coding unit, one coding unit may be partitioned into a maximum of 4 other coding units, and
thus the tree, which indicates the coding unit, may be of a Quad tree form. Hereinafter, for
convenience of explanation, the coding unit having the maximum coding unit size is called a
largest coding unit (LCU), and the coding unit having the minimum coding unit size is called a
smallest coding unit (SCU).

[0036] In the encoder, the optimal coding unit size may be selected according to
characteristics of a video image (e.g., a resolution) or in consideration of coding efficiency, and
information thereof and information for drawing the same may be included in the bitstream. For
example, the size of the maximum coding unit and the maximum depth of the tree may be
defined. In the case of a square type partition, the height and width of the coding unit is half the
height and width of the coding unit of the parent node, and thus the minimum coding unit size
may be calculated using the above information. Further, in a reverse manner, the minimum
coding unit size and the maximum depth of the tree may be defined in advance, and the size of
the maximum coding unit may be induced using the defined information. In the square type
partition, the unit size is changed into a form of a multiple of 2, and thus the size of the actual
coding unit is indicated as a log value having 2 as the base, thereby enhancing transmission
efficiency.

[0037] In the decoder, information, which indicates whether the above described current
coding unit has been partitioned, may be acquired. Efficiency may be enhanced if such
information is obtained (or transmitted) only under a specific condition. For example, if the
current coding unit is the minimum coding unit size, the unit is not partitioned into smaller
coding units, and thus in such a case, information on whether the unit has been partitioned
does not need to be obtained.
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[0038] If the information indicates that the coding unit has been partitioned, the size of the
coding unit to be partitioned becomes half of the current coding unit size, and the coding unit
partitioned into four square type coding units based on the current processing location. The
above processing may be repeated for each partitioned coding unit.

[0039] Image prediction for coding is performed for the coding unit which is not further
partitioned (that is, the leaf node of the coding unit tree). The coding unit is divided into one or
more prediction units (PU), prediction blocks or partitions, and such a division is also called
partition. The way one unit has been partitioned may be indicated by prediction unit type
information or partition type information, etc. FIG. 4 illustrates various partition methods of the
prediction unit and an example of the partition type name. Referring to FIG. 4, one prediction
unit having a size of 2N x 2N may not be partitioned (type 2N x 2N), may be partitioned into
two rectangular partitions having a size of 2N x N (type 2N x N), may be partitioned into two
rectangular partitions having a size of N x 2N (type N x 2N), or may be partitioned into four
quadrilateral partitions having a size of N x N (type N x N). The prediction unit is a basic unit for
performing prediction, and the partition form of a possible prediction unit may be differently
defined in the intra coding unit and the inter coding unit. For example, in the intra coding unit,
only a 2N x 2N or N x N type partition may be enabled, and the inter coding unit, 2N x 2N, 2N x
N, N x 2N or N x N type partition may be enabled.

[0040] If the size of the current coding unit is larger than the predetermined minimum coding
unit size, the N x N type partition may not be allowed because, in this case, the same result
may be obtained as in the case in which the coding unit is partitioned again.

[0041] The partition is not necessarily performed symmetrically. FIG. 5 illustrates a case of
asymmetrically partitioning a prediction unit.

[0042] Further, the prediction unit partition is also geometrically possible. As shown in FIG. 6,
partitions may be generated in various forms other than a quadrilateral form. In this case, the
prediction unit may be partitioned into two partitions 610 and 620 through an arbitrary partition
line 600. The partition information may be expressed as a distance (p) from the center, and an
angle (8) between a perpendicular line from the center (O) to the partition line and the basic
axis (e.g., x-axis), etc. Such various forms of the prediction unit partition are advantageous in
that more accurate prediction is possible for various forms of objects included in the image.

[0043] In the present specification, the unit to be coded is called a current unit, and the image
including the current unit is called the current image. In order to restore the current unit, the
decrypted information within the current image may be utilized or the decrypted portion of
other images may be utilized. The image (slice), which uses only the current image for
restoration, that is, performs only intra prediction (prediction within the screen), is called an
intra picture or | picture (slice), the image (slice), which uses a maximum of one motion vector
or reference index to predict each unit, is called a predictive picture or P picture (slice), and the
image (slice), which uses a maximum of two motion vectors and reference indexes, is called a
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bi-predictive picture or B picture (slice).

[0044] In the intra prediction unit, the intra prediction, which predicts the pixel value of the
subject unit from the restored areas within the current image, is performed. For example, the
pixel value of the current unit may be predicted from the encoded pixels of the units, which are
located in the upper, left, upper left and/or upper right sides, on the basis of the current unit.

[0045] The intra mode may be broadly classified into a vertical mode, a horizontal mode, a DC
mode, an angular mode, etc. according to the direction of the reference area where reference
pixels, which are used in predicting the pixel values, are located, and the prediction method.
The vertical mode uses the value of a vertically neighboring area of the subject unit as the
prediction value of the current unit, and the horizontal mode uses the horizontally neighboring
area as the reference area. In the DC mode, the average value of the reference areas is used
as the prediction value. Further, the angular mode is a case in which the reference area is
located in an arbitrary direction, and the direction may be indicated by the angle between the
current pixel and the reference pixel. For the convenience, the predetermined angle and the
prediction mode number may be used, and the number of angles used may be changed
according to the size of the subject unit.

[0046] Several specific modes may be defined and utilized with respect to such various
prediction methods. The prediction mode may be transmitted by the value itself which indicates
the mode, but in order to enhance transmission efficiency, the method of predicting the
prediction mode value of the current unit may be utilized. Here, the prediction mode of the
current unit may be acquired based on the information on whether the predicted value on the
prediction mode is used as itself in the decoder and the difference with the actual value.

[0047] In the inter prediction unit, the inter prediction, which predicts the pixel value of the
subject unit using information of already restored images other than the current image, is
performed. The image used in prediction is called a reference picture. Which reference area is
utilized in predicting the current unit in the inter prediction process may be indicated using the
index indicating the reference image including the reference area (hereinafter, referred to as
"reference index") and motion vector information, etc.

[0048] Some examples of the inter prediction (inter screen prediction) are forward direction
prediction, backward direction prediction, and bi-prediction. Forward direction prediction is
prediction which uses one reference picture displayed (or output) temporally prior to the
current picture, and the backward prediction is a prediction which uses one reference picture
displayed (or output) temporally after the current picture. To this end, one set of motion
information (e.g., a motion vector and a reference picture index) may be needed. In bi-
prediction, a maximum of two reference areas may be utilized, and these two reference areas
may exist in the same reference picture, and may exist in different pictures. The reference
pictures may be displayed (or output) temporally both before and after the current picture. In
the bi-prediction method, a maximum of two sets of motion information (e.g., a motion vector
and a reference picture index) may be utilized.
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[0049] The motion information of the current prediction unit may include the motion vector
information and the reference picture index. The motion vector information may mean the
motion vector, the motion vector prediction value, or the differential motion vector, or may also
mean index information which specifies motion vector prediction value. The differential motion
vector means a difference between the motion vector and motion vector prediction value.

[0050] The reference block of the current prediction unit may be acquired using the motion
vector and the reference picture index. The reference block exists within the reference picture
having the reference picture index. Further, the pixel value of the block specified by the motion
vector may be utilized as the predictor of the current prediction unit. That is, the motion
compensation, which predicts the image of the current prediction unit by estimating the motion
from the previously decoded picture, is used.

[0051] In addition to the current image, the reference image list may be constituted by images
used for inter prediction. B slice needs two reference image lists, and the lists are referred to
as reference list 0 and reference list 1, respectively. Among B slices, the slice, in which
reference list 0 is the same as reference list 1, is particularly called GPB slice.

[0052] In order to reduce the transmission amount related with the motion vector, the motion
vector prediction value may be acquired using the motion information of the coded units, and
only the motion vector difference may be transmitted. In the decoder, the motion vector
prediction value of the current unit may be acquired using motion information of other decoded
units, and the motion vector value on the current unit may be acquired using the transmitted
difference. When acquiring the motion vector prediction value, a motion vector competition
method may be used, the method for acquiring various motion vector candidate values using
the motion information of the already coded units and acquiring one motion vector prediction
value among the candidate values.

[0053] The prediction information (e.g., the reference index, the motion vector, the prediction
direction, etc.), which is needed in inter prediction of the current unit, is not directly included in
the bitstream when transmitted, and may be induced using the neighboring unit. By using such
a method, the compression rate may be enhanced by using the number of bits allocated to the
prediction information. Specifically, the prediction information of the neighbor unit coded using
inter prediction may be utilized as the prediction information of the current unit. When such a
method is used, it is expressed that the current unit has been merged with the neighbor unit
which delivered prediction information, and such a prediction method is called a merge mode.

[0054] For the merge mode, the bitstream may include information indicating whether the
current unit has been merged (e.g., a flag like merge_flag), merger information indicating
which neighbor unit has been merged with the current unit (e.g., a flag indicating whether the
current unit has been merged with a certain neighbor, or index information indicating a certain
neighbor, etc.), etc. The information indicating which neighboring unit has been merged with
the current unit may be set to be acquired only when indicating that the current unit has been
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merged (in the above example, when merge_flag is true or 1).

[0055] Further, when using the inter prediction mode, the skip mode may be applied in units of
the coding unit. The skip mode is a prediction method which transmits only certain information
(e.g., information indicating which of the several motion vector prediction candidates will be
used) among information for prediction restoration of the current units. In this case, information
of other already coded units may be utilized as itself. When using the skip mode the amount of
transmitted information may be reduced and thus, first, it is determined whether the coding unit
is at the skip mode and otherwise, another mode (e.g., a merge mode, a direct prediction
mode or a general inter prediction mode) may be used.

[0056] The merge mode may be applied in units of the coding unit, or may be applied in units
of the prediction unit. In the case in which the merge mode is applied in units of the coding unit,
a flag, which indicates whether to apply merger to each minimum coding unit that uses an inter
prediction mode, is transmitted. As described above, the skip mode may be applied to the
coding unit, and thus, after checking first whether the skip mode is to be applied in units of the
minimum coding unit (e.g., using a method such as parsing and checking the flag indicating
whether to apply the skip mode), only when the skip mode is not applied, the merge mode
application flag may be acquired.

[0057] As described above, the coding unit may be partitioned in various forms in units of the
prediction unit. In the case of applying the merge mode in units of the prediction unit, the
merge flag is respectively obtained for all inter mode partitions to which the skip mode (or the
direct prediction mode) is not applied.

[0058] Hereinafter, the specific operation of the merge mode is described. When operating in
the merge mode, the unit to be targeted may include both the units of the coding unit and the
prediction unit (partition).

[0059] The units, which may be merged with the current unit, are called merging candidates.
The merging candidates may be selected as units adjacent to the current unit among already
restored units. The unit, which is merged with the current unit, i.e., the unit which brings the
prediction information, is called a unit to be merged. In order to determine the unit to be
merged, information, obtained from the bitstream, indicating which neighbor unit has been
merged may be utilized, and the unit to be merged may be induced using a specific rule.

[0060] Hereinafter, the types of units, which may become merging candidates based on the
current unit, will be described with reference to FIGs. 7 and 8, the method for transmitting
information needed for merger will be described with reference to FIGs. 9 and 10, and various
embodiments for inducing the unit to be merged among merging candidate units will be
described with reference to FIGs. 11 to 17.

[0061] FIG. 7 illustrates merging candidates in various positions for a current unit. Merging
candidates may exist within the current image 700 where the current unit is located, or may
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exist within another already restored image 750. The units within the current image may be
called spatial merging candidates, and the units within another image may be called temporal
merging candidates. Some examples of spatial merging candidates are units 710 of the left
area adjacent to the current unit, the units 720 of the upper area, and/or the units of the corner
area (C, C-1, C-2). The temporal merging candidates may become units (D) located in a
specific position of another image, for example, a position corresponding to the current unit,
etc. Even if FIG. 7 illustrates units of a specific size, the size of each unit may vary depending
on the partitioned level as described above.

[0062] For coding efficiency, the merging candidates may be selected as a certain number of
units in consideration of coding efficiency and calculation complexity among the positions.

[0063] Some examples of the merging candidates are the uppermost unit (A) among the units
of the left area, a unit (A-1) selected among the left area units except A, the leftmost unit (B)
among the upper area units, a unit (B-1) selected among the upper area units except B, the
unit (C) at the upper right corner, the unit (C-1) at the lower left corner, the unit (C-2) at the
upper left corner, and a unit (D) corresponding to another image. It is obvious that, when there
is only one unit adjacent to the current unit in the left or upper area, there is no additionally
selected unit.

[0064] Similarly, it is possible to constitute merging candidates with the unit selected from the
left area, the unit selected from the upper area, the cornet area units (C, C-1, C-2) and the unit
(D) corresponding to another image, etc. Here, the number of units, which are selected in the
left or upper area, may be preferably one (in this case, the maximum number of merging
candidates would be 6), or a predetermined specific number. The corner area units may also
be used by selecting only some of the units according to the need.

[0065] For simplification, the less number of units may be determined as merging candidates.
For example, the uppermost unit (A) among the units of the left area, the leftmost unit (B)
among the upper area units, the unit (C) at the upper right corner, the unit (C-1) at the lower
left corner, and a unit (D) corresponding to another image, etc. may become merging
candidates. In this case, the maximum number of merging candidates would be 5.

[0066] Most simply, only two units, for example, the uppermost unit (A; hereinafter, referred to
as the upper neighbor unit) among the units of the left area, and the leftmost unit (B;
hereinafter, referred to as the left neighbor unit) among the upper area units may become the
merging candidates.

[0067] As mentioned above, the size of the unit may vary depending on the level of partition or
partition mode. Hence, the merging candidates may be determined in consideration of the unit
size as well as the position (the leftmost or uppermost, etc.). For example, selection may be
made based on the length of the border adjacent to the current unit. That is, the unit, which is
tangent to the longest outline among the units of the left or upper areas adjacent to the current
unit, is selected. Referring to FIG. 8, for example, units B, C and D are positioned in the upper
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area adjacent to the current unit X. As described above, units B and C may be coding units
which have been portioned once more compared to unit D, or may have been partitioned at a
mode (N x N) other than the mode of unit D (2N x 2N). Among units B, C and D, unit D is
tangent to the current unit X by the longest outline, and thus unit D is selected as a merging
candidate among the upper neighbor units. It is also possible to select one or more units in the
above order among the upper neighbor units B, C and D. The merging candidates may also be
selected in consideration of the area of the unit in addition to the length of the adjacent outline.

[0068] In the case in which the maximum number of the merging candidates is 2, information
on which of the two candidates will be merged may be indicated by a one bit flag. FIG. 9 is a
flowchart illustrating a process of selecting a unit to be merged in the above example in which
the left neighbor unit A or the upper neighbor unit B becomes the merging candidate. First, A
merging flag (merge_flag) indicating whether the current unit is coded in a merge mode is
acquired (S901) . If the current unit is coded in a merge mode based on the merging flag
information (i.e., merge_flag = TRUE or 1), the merging direction flag (merge_left_flag)
indicating with which unit has been merged is acquired (S930). The merging direction flag has
TRUE (or 1) when merged with the left neighbor unit, and has FALSE (or 9) when merged with
the upper neighbor unit. Hence, if the merging direction flag value is 1 (S940), the prediction
information of the left neighbor unit A is used as prediction information of the current unit X
(S950), and if the merging direction flag value is 0, the prediction information of the upper
neighbor unit B is used as the prediction information of the current unit X (S970). In the case in
which the merging flag indicates a case other than the merge mode, the prediction information
of the current unit is acquired using a general prediction mode (S960). In the above, the
merging direction flag is merely a certain embodiment, and thus such a flag does not
necessarily indicate the merger with the left neighbor unit and may be used as a form that
indicates whether to be merged with one specific unit among merging candidates.

[0069] In the case in which the maximum number of merging candidates is two or more, the
unit to be merged cannot be specified with only the flag information, and thus other methods
need to be utilized. For example, index information (merge index) on which unit among
merging candidates will be merged, that is, information which specifies the unit to be merged,
may be used. The index may be fixed in a certain order, or may be adaptively changed
according to the situation.

[0070] Further, according to an exemplary embodiment of the present invention, the above
information may be more efficiently transmitted depending on the case. That is, in a certain
condition in which the above information does not need to be transmitted, such information
transmission may be omitted.

[0071] FIG. 10 is a flowchart illustrating a process of obtaining information which is necessary
for a merge mode using the number of available merging candidates. First, the number of
merging candidates (NumCandidate), which may be used by the current unit, is determined by
checking the positions of the above described merging candidates (S1010). Being available
here means that the current unit may obtain prediction information from the merging candidate
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unit. That is, this is the case in which the unit exists in the position, the unit is coded in the inter
mode and has prediction information, and has already been decoded. If the number of
available merging candidates is 0, the merging mode cannot be applied, and thus the merging
flag (merge_flag), which indicates whether to be merged, does not need to be transmitted. In
this case, the prediction information of the current unit is obtained using a general inter
prediction mode (S1070). Hence, by checking the size of the number of available merging
candidates (NumCandidate) (S1020), the merging flag (merge_flag) is obtained only when the
number of the merging candidates is greater than 0 (S1030). In the case in which the number
of the merging candidates is 1, one merging candidate may be determined as the unit to be
merged. Hence, information (flag or index) on the unit with which the current unit is merged
does not need to be separately transmitted, and thus only in the case in which the flag
indicating whether to be merged is 1 and the number of merging candidates is greater than 1
(S1040), such merging information is obtained (S1050). The unit to be merged is determined
based on the obtained merging information, and the prediction information of the unit to be
merged is used as the prediction information of the current unit (S1060).

[0072] In the case in which the partition type of the coding unit of a 2N x 2N size is 2N x 2N,
that is, in the case in which the coding unit is constituted by one partition, the direct prediction
mode may be used. Hence, in this case, the number of merging candidates (NumCandidates)
is set to 0 regardless of the motion information of the neighboring unit, and thereby the merge
mode may be set not to be applied to the coding unit and related information may also be set
not to be transmitted.

[0073] However, in this case, it may be impossible for the prediction information of the current
unit (prediction direction, reference index, motion vector, etc.) to be expressed by the 2N x 2N
direction prediction mode. It may also be necessary to use an improved direction prediction
mode for compensating a loss generated in such a case.

[0074] According to an exemplary embodiment of the present invention, variable signaling may
be performed according to the number of merging candidates. For example, in the case in
which the number of merging candidates, which are possible for the current unit, is 3,
information for distinguishing 0 to 2 is transmitted, and in the case in which the number of the
possible merging candidates is 2, only information for distinguishing 0 and 1 is transmitted. In
this case, there is an advantage that the number of bits allocated to the index may be reduced
when the number of merging candidates is small.

[0075] It is possible to use a method of changing the units which belong to the merging
candidates after setting the maximum number of candidates. For example, predetermined
positions are checked in order, and only the units corresponding in number to the maximum
number of candidates become the merging candidates and the unit to be merged is selected
among only the merging candidates. For example, it is assumed that the maximum number of
candidates is 4, and the merging candidates are checked in the order of A, B, C, C-1, and D. If
all the above units are available, the four units A, B, C and C-1 become the merging
candidates according to the order. If unit C is not available in the above example, four units A,
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B, C-1 and D will be determined as merging candidates. If the number of available merging
candidates is smaller than the maximum number of candidates, it is possible to use the above
explained variable signal method according to the number of merging candidates.

[0076] When the partition mode is N x N type, that is, the coding unit is constituted by four
quadrilateral partitions, the condition for determining available merging candidates may be
added in the fourth partition. Such a condition may be used in the process of counting the
number of available merging candidates or inducing the units to be merged. Referring to FIG.
11, for example, in the case of partition no. 3, the partition, with which the current partition may
be adaptively merged, is determined according to the motion information of other three
partitions (partition nos. o to 2).

[0077] For example, when partition no. 0 and partition no. 1 have the same motion information
and partition no. 2 has different motion information, partition no. 3 may not be merged with
partition no. 2 because, in such a case, the partition would be redundant with the partition of a
2N x N type. Hence, in this case, partition no. 2 is exempted from the merging candidates.

[0078] When partition no. 0 and partition no. 2 have the same motion information and partition
no. 1 has different motion information, partition no. 3 may not be merged with partition no. 1
because, in such a case, the partition would be redundant with the partition of an N x 2N type.
Hence, in this case, partition no. 3 is exempted from the merging candidates.

[0079] When partition no. 0, partition no. 1 and partition no. 2 all have the same motion
information, partition no. 3 may not be merged with any of partition no. 1 and partition no. 2
because, in such a case, the partition would be redundant with the partition of a 2N x 2N type.
Hence, in this case, partition no. 1 and partition no. 2 are exempted from the merging
candidates.

[0080] Further, in order to reduce the number of bits for transmission of information for
determining a unit to be merged, instead of transmitting the information, a method of inducing
the unit to be merged according to a certain rule may be used. Hereinafter, referring to FIG.
12, a method of determining the unit to be merged among available merging candidate units
will be described. In FIG. 12, it is assumed that only units A and B are merging candidate units
for the convenience of explanation, but the units of the above described various positions may
become the merging candidates.

[0081] According to an exemplary embodiment of the present invention, the unit to be merged
may be selected on the basis of the length of the outline by which the current unit is tangent to
the neighboring unit. Referring to FIG. 12(a), for example, the outline between the current unit
X and the upper neighboring unit A is longer than the outline between the current unit A and
the left neighbor unit B, and thus the unit to be merged is selected as the upper neighbor unit
A. That is, the current unit X is merged with the upper neighbor unit A, and the prediction
information of the upper neighbor unit A is used as the prediction information of the current unit
X.
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[0082] According to an exemplary embodiment of the present invention, the unit, which has a
motion vector most similar to the neighbor unit of a certain position (e.g., upper left) among the
neighbor units of the current unit, may be selected as the unit to be merged of the current unit.
Referring to FIG. 12(b), for example, the upper neighbor unit A has a motion vector which is
more similar to the upper left neighbor unit C than the left neighbor unit B, and thus the upper
neighbor unit A is selected as the unit to be merged.

[0083] According to an exemplary embodiment of the present invention, the unit of a wider
area among merging candidates may be selected as the unit to be merged. Referring to FIG.
12 (c), for example, the area of the left neighbor unit B is larger than the upper unit A, and thus
the left neighbor unit B is selected as the unit to be merged.

[0084] Further, the above embodiments may be combined with a certain order of priority.

[0085] According to an exemplary embodiment of the present invention, when a merge mode
is used, the current unit is automatically geometrically partitioned, and each partition area is
merged with the adjacent neighbor unit. Referring to FIG. 13, for example, the current unit is
partitioned as X1 and X2 along the partition line 1300. The partition line 1300 is determined
using the Euclidean distance of neighbor units A and B which are merging candidates.
Consequently, X1 is merged with A, and X2 is merged with B.

[0086] Further, in the partitioned unit, when there is no adjacent area or there is only one
adjacent area, the unit to be merged may be induced without transmitting specific information.

[0087] According to an exemplary embodiment of the present invention, in the case of a
geometric partition, there may be no adjacent restored area. FIG. 14 illustrates a case in which
the current unit has been geometrically partitioned. In this case, the current unit is partitioned
into two partitions, i.e., X1 and X2, and X2 is not adjacent to the reconstructed region. Here, in
the case of partition X2, the merger with X1 may not be allowed. It is because, when X1 and
X2, which belong to the same coding unit, have the same prediction information due to the
merger, there is no need for partition. Hence, in such a situation, the merge mode cannot be
applied to partition X2. In this case, as in the case in which the number of available merging
candidates is 0, both the flag indicating whether to be merged and information indicating the
unit to be merged may not be obtained.

[0088] FIG. 15 illustrates a case in which the current unit is partitioned into two rectangular
partitions. Referring to FIG. 15(a), in the case of partition X2, the upper area is adjacent to the
restored area, but the left area is adjacent to partition X1 which belongs to the same coding
unit. Similarly to the above description, the situation in which partition X2 is merged with
partition X1, which belongs to the same coding unit, and comes to have the same prediction
information, is redundant with the non-partitioned case, and thus such a case needs to be
exempted. Hence, in the case of X2, the merging mode may need to be applied, but the units
of the left area may not be merging candidates. When counting the number of available
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merging candidates, such points may be considered. As described above, if only two kinds,
that is, the left unit and the upper unit, may become merging candidates (that is, if flag
information is transmitted to indicate the unit to be merged), the transmission of the flag to
indicate the unit to be merged is not necessary with respect to X2. The number of merging
candidates is large, and when adaptive index information described above is used, it is
advantageous in that the amount of the information to be used in the index is reduced.

[0089] Further, the unit having prediction information same as the prediction information of
another partition X1, which belongs to the coding unit same as the current unit, cannot be an
available merging candidate. When the same coding unit is partitioned into two partitions, that
is, X1 and X2, the case in which X2 is merged with a certain unit and comes to have the value
same as the prediction information of X2 leads to a result same as in the merger with X1.
Hence, in this case, the partition of one coding unit into X1 and X2 becomes meaningless.
Therefore, in the present invention, units, which search for the prediction information same as
X1 among merging candidate units of various positions that may become prediction candidates
in the above, are deleted from the available merging unit candidates. That is, the number of
merging unit candidates, which may be used by the current partition, is reduced by the number
of merging candidates having prediction information same as that of another partition X1 which
belongs to the same coding unit. In this way, the number of available merging candidate units
becomes 0, the merging flag indicating whether to apply the merge mode may not need to be
transmitted. For example, referring to FIG. 15(a), in the case in which the prediction
information of the upper neighbor unit A is the same as that of X1, X2 cannot be merged with
any of A and X1. Hence, in this case, since there is no available merging candidate unit, both
the flag indicating whether to apply the merge mode and information indicating the unit to be
merged need not be transmitted. That is, this is the same as the case in which the number of
available merging candidates is 0.

[0090] In contrast, in the case of FIG. 15(b), the left side of partition X2 is adjacent to the
restored region, but the upper side is not adjacent to the restored region and becomes
adjacent to another partition X1 which belongs to the same coding unit. Hence, in this case, X2
is not merged with X1, and only the left area becomes an available merging candidate. In the
case of the example of FIG. 15(b), the remaining merging candidate is only unit A, and thus
the flag information for designating the unit to be merged does not need to be transmitted.
Likewise, the units having the prediction information same as X1 cannot be merged with X2,
and thus in the case in which the left adjacent area A of X2 has the prediction information
same as that of X1, no available merging candidate unit remains and the merging flag
information indicating whether to apply the merge mode does not need to be transmitted.

[0091] FIG. 16 illustrates several examples in the case in which a unit is asymmetrically
partitioned into two partitions. Here, a partition, which occupies a smaller area, may be set to
be merged with only a unit adjacent to the long side. In the case of FIG. 16(a), the long side of
X1 is the left area, and in the case in which one of the left area or the upper area is selected,
the unit to be merged is determined as unit A without transmitting the flag (merge_left_flag)
which designates the unit. In the case of FIG. 16(b), the long side of the X1 is the right area,
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and the unit to be merged is determined as unit A in the situation same as the above.

[0092] FIG. 17 illustrates several examples in the case in which a unit is geometrically
partitioned into two partitions. In this case, the unit to be merged may be induced according to
the partition type. Here, the partition type may be considered using the length of the border line
between the partition and the reconstructed region. Referring to FIG. 17, with respect to the
first geometric partition X1, it is assumed that the length of the border line between the X1 and
the left restored area is a, the length of the border line between the X1 and the upper restored
area is b, and ¢1 and c2 are predetermined certain thresholds. FIGs. 17(a) and 17(b) indicate
the partition types of various geometric partitions, and this may be specified as a specific value
using a and b, for example, a value like a/b. Further, the unit to be merged is determined using
the relation between this value and the threshold.

[0093] For example, as shown in FIG. 17(a), in the case in which a/b is larger than ¢1 (a/b >
c1), the unit to be merged of X1 is determined as A. In contrast, as shown in FIG. 17(b), in the
case in which a/b is smaller than c2 (a/b < c2), the unit to be merged of X1 is determined as B.
In these two cases, information indicating which of A and B is merged does not need to be
transmitted. As shown in FIG. 17(c), in the case in which a/b is between c1 and c2 (c2 <= a/b
<= c1), separate information indicating which of A and B is the unit to be merged is transmitted.

[0094] Exemplary embodiments described above are combinations of elements and features
of the present invention. The elements or features may be considered selective unless
otherwise mentioned. Each element or feature may be practiced without being combined with
other elements or features. Further, an embodiment of the present invention may be
constructed by combining parts of the elements and/or features. Operation orders described in
embodiments of the present invention may be rearranged. Some constructions of any one
embodiment may be included in another embodiment and may be replaced with corresponding
constructions of another embodiment.

[0095] A decoding/encoding method, to which the present invention is applied, is configured
with a program for computer execution and then stored in a computer-readable recording
medium. And, multimedia data having a data structure of the present invention can be stored
in computer-readable recording medium. The computer-readable recording media include all
kinds of storage devices for storing data that can be read by a computer system. The
computer-readable recording media include ROM, RAM, CD-ROM, magnetic tapes, floppy
discs, optical data storage devices, etc. and also includes a device implemented with carrier
waves (e.g., transmission via internet). And, a bit stream generated by the encoding method is
stored in a computer- readable recording medium or transmitted via wire/wireless
communication network.

[0096] Various embodiments described herein may be implemented in a computer-readable
medium using, for example, computer software, hardware, or some combination thereof. For a
hardware implementation, the embodiments described herein may be implemented within one
or more application specific integrated circuits (ASICs), digital signal processors (DSPs), digital
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signal processing devices (DSPDs), programmable logic devices (PLDs), field programmable
gate arrays (FPGAs), processors, controllers, micro-controllers, microprocessors, other
electronic units designed to perform the functions described herein, or a selective combination
thereof. In some cases, such embodiments are implemented by controller.

[0097] For a software implementation, the embodiments described herein may be
implemented with separate software modules, such as procedures and functions, each of
which perform one or more of the functions and operations described herein. The software
codes can be implemented with a software application written in any suitable programming
language and may be stored in memory, and executed by a controller.

[0098] It will be apparent to those skilled in the art that various modifications and variations can
be made in the present invention without departing from scope of the invention. Thus, it is
intended that the present invention cover the modifications and variations of this invention
provided they come within the scope of the appended claims and their equivalents.

[Industrial Applicability]

[0099] The present invention is applicable to encoding or decoding a video signal.
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Patentkrayv

1. Fremgangsmade til at afkode et videosignals bitstram med en afkodning-
sindretning, omfattende:

(S910, S1030) at opna fusionsindikatorinformation fra en forudsigelsesblok (X;
X1, X2) fra videosignalets bitstrgm, hvor fusionsindikatorinformationen angi-
ver, hvorvidt forudsigelsesblokken (X; X1, X2) er kodet i fusionsmodus eller e;;
at danne fusionskandidater for forudsigelsesblokken med en venstre nabolig-
gende blok (710), en gvre naboliggende blok (720), ved hjgrne naboliggende
blokke (C, C-1, C-2) og en blok (D), svarende til forudsigelsesblokken i et andet
billede, hvor den venstre naboliggende blok (710) udelukkes fra fusionskandi-
daterne, nar en kodningsblok 2N x 2N opdeles i to N x 2N blokke, og forudsi-
gelsesblokken (X2) er en N x 2N blok, anbragt i en hgjre del af kodningsblok-
ken, hvor den venstre naboliggende blok er en N x 2N blok, anbragt i en ven-
stre del af kodningsblokken;

(S1050) at opna fusionsindeksinformation fra forudsigelsesblokken (X; X1, X2)
fra videosignalets bitstrem, hvor fusionsindeksinformationen specificerer en
fusionskandidat, som skal fusioneres med forudsigelsesblokken blandt de
dannede fusionskandidater;

(S950, S970, S1060) at aflede forudsigelsesinformation fra forudsigelsesblok-
ken (X; X1, X2) baseret pa de dannede fusionskandidater og den opnaede
fusionsindeksinformation, hvor forudsigelsesinformation fra fusionskandidaten
specificeret af den opnaede fusionsindeksinformation anvendes som forusi-
gelsesinformation fra forudsigelsesblokken, hvor forudsigelsesinformationen
omfatter en bevaegelsesvektor og et referencebilledindeks; og

at forudsige forudsigelsesblokken (X; X1, X2) med anvendelse af den afledte
forudsigelsesinformation.

2. Fremgangsmade ifglge krav 1, hvor de naboliggende blokke ved hjgrne om-
fatter en gvre, venstre naboliggende blok (C-2), en gvre, hgjre naboliggende

blok (C) og en nedre, venstre naboliggende blok (C-1).

3. Fremgangsmade ifglge et af kravene 1 eller 2, hvor fusionskandidaten, der
skal fusioneres med forudsigelsesblokken er kodet inter-modus.

4. Indretning til afkodning af et videosignals bitstram, omfattende:
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en entropiafkodningsenhed (210), der er konfigureret til at opna fusionsindika-
torinformation fra en forudsigelsesblok (X; X1, X2) fra videosignalets bitstrem,
hvor fusionsindikatorinformationen angiver, hvorvidt forudsigelsesblokken (X;
X1, X2) er kodet i fusionsmodus eller ej;

en mellemforudsigelsesenhed (254), der er konfigureret til at udgere fusions-
kandidater for forudsigelsesblokken (X; X1, X2) med en venstre naboliggende
blok (710), en gvre naboliggende blok (720), naboliggende blokke ved hjgrne
(C, C-1, C-2) og en blok (D), svarende til forudsigelsesblokken i et andet bil-
lede,

hvor den venstre naboliggende blok udelukkes fra fusionskandidaterne, nar en
kodningsblok 2N x 2N opdeles i to N x 2N blokke, og forudsigelsesblokken (X;
X1, X2) er en N x 2N blok anbragt i en hgjre del af kodningsblokken, og den
venstre naboliggende blok er en N x 2N blok anbragt i en venstre del af kod-
ningsblokken;

entropiafkodningsenheden (210) er konfigureret til at opna fusionsindeksinfor-
mation fra forudsigelsesblokken (X; X1, X2) fra videosignalets bitstrgm, hvor
fusionsindeksinformationen specificerer en fusionskandidat, som skal fusione-
res med forudsigelsesblokken blandt de dannede fusionskandidater;
interforudsigelsesenheden (254 ) er konfigureret til at aflede forudsigelsesinfor-
mation fra forudsigelsesblokken (X; X1, X2) baseret pa de dannede fusions-
kandidater, og den opnaede fusionsindeksinformation, hvor forudsigelsesin-
formation fra fusionskandidaten specificeret af den opnaede fusionsindeksin-
formation anvendes som forudsigelsesinformation fra forudsigelsesblokken,
hvor forudsigelsesinformationen omfatter en bevasgelsesvektor og et referen-
cebilledindeks og er konfigureret til at forudsige forudsigelsesblokken (X; X1,
X2) ved anvendelse af den afledte forudsigelsesinformation.

5. Indretning ifglge krav 4, hvor de naboliggende blokke ved hjgrne omfatter
en gvre, venstre naboliggende blok (C-2), en gvre, hgjre naboliggende blok
(C) og en nedre, venstre naboliggende blok (C-1).

6. Indretning ifelge et af kravene 4 eller 5, hvor fusionskandidaten, der skal
fusioneres med forudsigelsesblokken er kodet inter-modus.
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