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DESCRIPTION

BACKGROUND OF THE INVENTION

Field of the invention

[0001] The present invention relates to a technique for image coding and, more particularly, to
an apparatus for decoding an image in an image coding system, to an apparatus for encoding
an image in an image coding system and a digital storage medium storing the encoded image
data. Furthermore, the present invention relates to a method for transmitting data of video
information.

Related Art

[0002] Demand for high-resolution, high-quality images such as HD (High Definition) images
and UHD (Ultra High Definition) images have been increasing in various fields. As the image
data has high resolution and high quality, the amount of information or bits to be transmitted
increases relative to the legacy image data. Therefore, when image data is transmitted using a
medium such as a conventional wired/wireless broadband line or image data is stored using an
existing storage medium, the transmission cost and the storage cost thereof are increased.
Features of the preambles of the independent claims are disclosed in each prior art patent
application WO 2015/149698 A1 and US 2016/286232 A1, as well as the papers of the Joint
Video Exploration Team (JVET) of ITU-T SG 16 WP 3 and ISO/IEC JTC 1/SC 29/WG 11 with
title "Decoder-Side Motion Vector Refinement Based on Bilateral Template Matching" and
document number JVET-D0029 and title "Algorithm Description of Joint Exploration Test Model
4" and document number JVET-D1001.

[0003] Accordingly, there is a need for a highly efficient image compression technique for
effectively transmitting, storing, and reproducing information of high resolution and high quality
images.

SUMMARY OF THE INVENTION

[0004] The above object is solved by the combination of features of the independent claims.
Preferred embodiments are defined in the dependent claims. Enabling disclosure for the
invention is found in the embodiments of Figures 1 (encoding apparatus) and 2 (decoding
apparatus) in combination with the embodiment of Figure 8 and the pertaining description.
Remaining embodiments not falling within the scope of protection of the claims are to be
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understood as examples which do not describe parts of the present invention.
[0005] The present invention provides an apparatus for improving image coding efficiency.

[0006] The present disclosure also provides a method and apparatus for an inter-prediction
that updates motion information of a target block.

[0007] The present disclosure also provides a method and apparatus for calculating modified
motion information of a target block after decoding procedure of the target block, and updating
based on the modified motion information.

[0008] The present disclosure also provides a method and apparatus for using updated motion
information of a target block for motion information of a next block neighboring the target block.

[0009] In an aspect that is not claimed, an image decoding method performed by a decoding
apparatus is provided. The image decoding method includes obtaining an information on inter
prediction of a target block through a bitstream, deriving motion information of the target block
based on the information on the inter prediction, deriving a prediction sample by performing
the inter prediction for the target block based on the motion information, generating a
reconstructed block based on the prediction sample, deriving modified motion information for
the target block based on the reconstructed block, and updating the motion information of the
target block based on the modified motion information.

[0010] In another aspect, a decoding apparatus for performing an image decoding is provided.
The decoding apparatus includes an entropy decoding unit configured to obtain information on
inter prediction of a target block through a bitstream, a prediction unit configured to deriving
motion information of the target block based on the information on the inter prediction, derive a
prediction sample by performing the inter prediction for the target block based on the motion
information, generate a reconstructed block of the target block based on the prediction sample
and derive modified motion information for the target block based on the reconstructed block,
and a memory configured to update the motion information of the target block based on the
modified motion information. This decoding apparatus is not yet in accordance with the claims.

[0011] In still another aspect that is not claimed, a video encoding method performed by an
encoding apparatus is provided. The method includes generating motion information for a
target block, deriving a prediction sample by performing inter prediction for the target block
based on the motion information, generating a reconstructed block based on the prediction
sample, generating modified motion information for the target block based on the
reconstructed block, and updating the motion information of the target block based on the
modified motion information.

[0012] In still another aspect, a video encoding apparatus is provided. The encoding apparatus
includes a prediction unit configured to generate motion information for a target block, derive a
prediction sample by performing inter prediction for the target block based on the motion
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information, generate a reconstructed block based on the prediction sample, and generate
modified motion information for the target block based on the reconstructed block, and a
memory configured to update the motion information of the target block based on the modified
motion information. This encoding apparatus is not yet in accordance with the claims.

[0013] According to the present disclosure, after decoding procedure of a target block,
modified motion information of the target block is calculated, and can be updated to more
accurate motion information, and through this, overall coding efficiency can be improved.

[0014] According to the present disclosure, motion information of a next block neighboring the
target block can be derived based on the updated motion information of the target block, and
propagation of distortion can be decreased, and through this, overall coding efficiency can be
improved.

BRIEF DESCRIPTION OF THE DRAWINGS

[0015]

FIG. 1 is a schematic diagram illustrating a configuration of a video encoding device to which
the present disclosure is applicable.

FIG. 2 is a schematic diagram illustrating a configuration of a video decoding device to which
the present disclosure is applicable.

FIG. 3 illustrates an example of a case of performing an inter prediction based on uni-
directional motion information and a case of performing an inter prediction based on bi-
directional motion information which is applied to a target block.

FIG. 4 illustrates an example of an encoding procedure including a method of updating the
motion information of a target block.

FIG. 5 illustrates an example of decoding procedure including a method of updating the motion
information of a target block.

FIG. 6 illustrates an example of a method of updating the motion information of the target block
through the block matching method by the decoding apparatus.

FIG. 7 illustrates reference pictures which can be used in the modified motion information.

FIG. 8 illustrates an example of a merge candidate list of a next block neighboring the target
blocks in the case that the motion information of the target blocks is updated to the modified
motion information of the target blocks.

FIG. 9 illustrates an example of a merge candidate list of a next block neighboring the target
blocks in the case that the motion information of the target blocks is updated to the modified
motion information of the target blocks.
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FIG. 10 illustrates an example of a motion vector predictor candidate list of a next block
neighboring the target block in the case that the motion information of the target block is
updated based on the modified motion information of the target block.

FIG. 11 illustrates an example of a motion vector predictor candidate list of a next block
neighboring the target block in the case that the motion information of the target block is
updated based on the modified motion information of the target block.

FIG. 12 schematically illustrates a video encoding method by an encoding apparatus according
to the present invention.

FIG. 13 schematically illustrates a video decoding method by a decoding apparatus according
to the present invention.

DESCRIPTION OF EXEMPLARY EMBODIMENTS

[0016] Elements in the drawings described in the disclosure are independently drawn for the
purpose of convenience for explanation of different specific functions, and do not mean that
the elements are embodied by independent hardware or independent software. For example,
two or more elements of the elements may be combined to form a single element, or one
element may be divided into plural elements. The embodiments in which the elements are
combined and/or divided belong to the disclosure without departing from the concept of the
disclosure.

[0017] Hereinafter, embodiments of the present disclosure will be described in detail with
reference to the accompanying drawings. In addition, like reference numerals are used to
indicate like elements throughout the drawings, and the same descriptions on the like elements
will be omitted.

[0018] In the present specification, generally a picture means a unit representing an image at
a specific time, a slice is a unit constituting a part of the picture. One picture may be composed
of plural slices, and the terms of a picture and a slice may be mixed with each other as
occasion demands.

[0019] A pixel or a pel may mean a minimum unit constituting one picture (or image). Further,
a "sample"” may be used as a term corresponding to a pixel. The sample may generally
represent a pixel or a value of a pixel, may represent only a pixel (a pixel value) of a luma
component, and may represent only a pixel (a pixel value) of a chroma component.

[0020] A unit indicates a basic unit of image procedureing. The unit may include at least one of
a specific area and information related to the area. Optionally, the unit may be mixed with



DK/EP 3855745 T3

terms such as a block, an area, or the like. In a typical case, an MxN block may represent a set
of samples or transform coefficients arranged in M columns and N rows.

[0021] FIG. 1 briefly illustrates a structure of a video encoding device to which the present
disclosure is applicable.

[0022] Referring to FIG. 1, a video encoding device 100 includes a picture partitioner 105, a
predictor 110, a subtractor 115, a transformer 120, a quantizer 125, a re-arranger 130, an
entropy encoder 135, a dequantizer 140, an inverse transformer 145, an adder 150, a filter
255, and a memory 160.

[0023] The picture partitioner 105 may split an input picture into at least one procedureing unit.
Here, a procedureing unit may be a coding unit (CU), a prediction unit (PU) or a transform unit
(TU). The coding unit is a unit block of coding, and a largest coding unit (LCU) may be split into
coding units of deeper depth according to a quad-tree structure. In this case, the largest
coding unit may be used as a final coding unit or a coding unit may be recursively split into
coding units of deeper depth as necessary and a coding unit having an optimal size may be
used as a final coding unit based on coding efficiency according to video characteristics. VWWhen
a smallest coding unit (SCU) is set, a coding unit cannot be split into a coding unit smaller than
the smallest coding unit. Here, the final coding unit refers to a coding unit partitioned or split
into a predictor or a transformer. A prediction unit is a block partitioned from a coding unit block
and may be a unit block of sample prediction. Here, the prediction unit may be divided into sub
blocks. A transform block can be split from a coding unit block according to the quad-tree
structure and may be a unit block that derives a transform coefficient and/or a unit block that
derives a residual signal from a transform coefficient.

[0024] Hereinafter, the coding unit may be called a coding block (CB), the prediction unit may
be called a prediction block (PB), and the transform unit may be called a transform block (TB).

[0025] The prediction block or the prediction unit may mean a specific area having a block
shape in a picture, and may include an array of a prediction sample. Further, the transform
block or the transform unit may mean a specific area having a block shape in a picture, and
may include a transform coefficient or an array of residual samples.

[0026] The predictor 110 may perform prediction on a procedureing target block (hereinafter, a
current block), and may generate a prediction block including prediction samples for the
current block. A unit of prediction performed in the predictor 110 may be a coding block, or
may be a transform block, or may be a prediction block.

[0027] The predictor 110 may determine whether intra-prediction is applied or inter-prediction
is applied to the current block. For example, the predictor 110 may determine whether the

intra-prediction or the inter-prediction is applied in unit of CU.

[0028] In case of the intra-prediction, the predictor 110 may derive a prediction sample for the
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current block based on a reference sample outside the current block in a picture to which the
current block belongs (hereinafter, a current picture). In this case, the predictor 110 may derive
the prediction sample based on an average or interpolation of neighboring reference samples
of the current block (case (i)), or may derive the prediction sample based on a reference
sample existing in a specific (prediction) direction as to a prediction sample among the
neighboring reference samples of the current block (case (ii))). The case (i) may be called a
non-directional mode or a non-angular mode, and the case (ii) may be called a directional
mode or an angular mode. In the intra-prediction, prediction modes may include as an
example 33 directional modes and at least two non-directional modes. The non-directional
modes may include DC mode and planar mode. The predictor 110 may determine the
prediction mode to be applied to the current block by using the prediction mode applied to the
neighboring block.

[0029] In case of the inter-prediction, the predictor 110 may derive the prediction sample for
the current block based on a sample specified by a motion vector on a reference picture. The
predictor 110 may derive the prediction sample for the current block by applying any one of a
skip mode, a merge mode, and a motion vector prediction (MVP) mode. In case of the skip
mode and the merge mode, the predictor 110 may use motion information of the neighboring
block as motion information of the current block. In case of the skip mode, unlike in the merge
mode, a difference (residual) between the prediction sample and an original sample is not
transmitted. In case of the MVVP mode, a motion vector of the neighboring block is used as a
motion vector predictor and thus is used as a motion vector predictor of the current block to
derive a motion vector of the current block.

[0030] In case of the inter-prediction, the neighboring block may include a spatial neighboring
block existing in the current picture and a temporal neighboring block existing in the reference
picture. The reference picture including the temporal neighboring block may also be called a
collocated picture (colPic). Motion information may include the motion vector and a reference
picture index. Information such as prediction mode information and motion information may be
(entropy) encoded, and then output as a form of a bitstream.

[0031] When motion information of a temporal neighboring block is used in the skip mode and
the merge mode, a highest picture in a reference picture list may be used as a reference
picture. Reference pictures included in the reference picture list may be aligned based on a
picture order count (POC) difference between a current picture and a corresponding reference
picture. A POC corresponds to a display order and can be discriminated from a coding order.

[0032] The subtractor 115 generates a residual sample which is a difference between an
original sample and a prediction sample. when the skip mode is applied, the residual sample
may not be generated as described above.

[0033] The transformer 120 transforms residual samples in units of a transform block to
generate a transform coefficient. The transformer 120 may perform transformation based on
the size of a corresponding transform block and a prediction mode applied to a coding block or



DK/EP 3855745 T3

prediction block spatially overlapping with the transform block. For example, residual samples
can be transformed using discrete sine transform (DST) when intra-prediction is applied to the
coding block or the prediction block overlapping with the transform block and the transform
block is a 4x4 residual array and is transformed using discrete cosine transform (DCT) in other
cases.

[0034] The quantizer 125 may quantize the transform coefficients to generate a quantized
transform coefficient.

[0035] The re-arranger 130 rearranges quantized transform coefficients. The re-arranger 130
may rearrange the quantized transform coefficients in the form of a block into a one-
dimensional vector through a coefficient scanning method. Although the re-arranger 130 is
described as a separate component, the re-arranger 130 may be a part of the quantizer 125.

[0036] The entropy encoder 135 may perform entropy-encoding on the quantized transform
coefficients. The entropy encoding may include an encoding method, for example, an
exponential Golomb, a context-adaptive variable length coding (CAVLC), a context-adaptive
binary arithmetic coding (CABAC), or the like. The entropy encoder 135 may perform encoding
together or separately on information (e.g., a syntax element value or the like) required for
video reconstruction in addition to the quantized transform coefficients. The entropy-encoded
information may be transmitted or stored in unit of a network abstraction layer (NAL) in a
bitstream form.

[0037] The dequantizer 140 dequantizes values (transform coefficients) quantized by the
quantizer 125 and the inverse transformer 145 inversely transforms values dequantized by the
dequantizer 135 to generate a residual sample.

[0038] The adder 150 adds a residual sample to a prediction sample to reconstruct a picture.
The residual sample may be added to the prediction sample in units of a block to generate a
reconstructed block. Although the adder 150 is described as a separate component, the adder
150 may be a part of the predictor 110.

[0039] The filter 155 may apply deblocking filtering and/or a sample adaptive offset to the
reconstructed picture. Artifacts at a block boundary in the reconstructed picture or distortion in
quantization can be corrected through deblocking filtering and/or sample adaptive offset.
Sample adaptive offset may be applied in units of a sample after deblocking filtering is
completed. The filter 155 may apply an adaptive loop filter (ALF) to the reconstructed picture.
The ALF may be applied to the reconstructed picture to which deblocking filtering and/or
sample adaptive offset has been applied.

[0040] The memory 160 may store a reconstructed picture or information necessary for
encoding/decoding. Here, the reconstructed picture may be the reconstructed picture filtered
by the filter 155. The stored reconstructed picture may be used as a reference picture for
(inter) prediction of other pictures. For example, the memory 160 may store (reference)
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pictures used for inter-prediction. Here, pictures used for inter-prediction may be designated
according to a reference picture set or a reference picture list.

[0041] FIG. 2 briefly illustrates a structure of a video decoding device to which the present
disclosure is applicable.

[0042] Referring to FIG. 2, a video decoding device 200 includes an entropy decoder 210, a
re-arranger 220, a dequantizer 230, an inverse transformer 240, a predictor 250, an adder
260, a filter 270, and a memory 280.

[0043] When a bitstream including video information is input, the video decoding device 200
may reconstruct a video in association with a procedure by which video information is
procedureed in the video encoding device.

[0044] For example, the video decoding device 200 may perform video decoding by using a
procedureing unit applied in the video encoding device. Therefore, the procedureing unit block
of video decoding may be a coding unit block, a prediction unit block, or a transform unit block.
As a unit block of decoding, the coding unit block may be split according to a quad tree
structure from a largest coding unit block. As a block partitioned from the coding unit block, the
prediction unit block may be a unit block of sample prediction. In this case, the prediction unit
block may be divided into sub blocks. As a coding unit block, the transform unit block may be
split according to the quad tree structure, and may be a unit block for deriving a transform
coefficient or a unit block for deriving a residual signal from the transform coefficient.

[0045] The entropy decoder 210 may parse the bitstream to output information required for
video reconstruction or picture reconstruction. For example, the entropy decoder 210 may
decode information in the bitstream based on a coding method such as exponential Golomb
encoding, CAVLC, CABAC, or the like, and may output a value of a syntax element required for
video reconstruction and a quantized value of a transform coefficient regarding a residual.

[0046] More specifically, a CABAC entropy decoding method can receive a bin corresponding
to each syntax element in a bitstream, determine a context model using decoding target syntax
element information and decoding information of neighboring and decoding target blocks or
information of amabol/bin decoded in a previous step, predict bin generation probability
according to the determined context model and perform arithmetic decoding of the bin to
generate a symbol corresponding to each syntax element value. Here, the CABAC entropy
decoding method can update the context model using information of a symbol/bin decoded for
a context model of the next symbol/bin after determination of the context model.

[0047] Information about prediction among information decoded in the entropy decoder 210
may be provided to the predictor 250 and residual values, that is, quantized transform
coefficients, on which entropy decoding has been performed by the entropy decoder 210 may
be input to the re-arranger 220.



DK/EP 3855745 T3

[0048] The re-arranger 220 may rearrange the quantized transform coefficients into a two-
dimensional block form. The re-arranger 220 may perform rearrangement corresponding to
coefficient scanning performed by the encoding device. Although the re-arranger 220 is
described as a separate component, the re-arranger 220 may be a part of the quantizer 230.

[0049] The dequantizer 230 may de-quantize the quantized transform coefficients based on a
(de)quantization parameter to output a transform coefficient. In this case, information for
deriving a quantization parameter may be signaled from the encoding device.

[0050] The inverse transformer 240 may inverse-transform the transform coefficients to derive
residual samples.

[0051] The predictor 250 may perform prediction on a current block, and may generate a
prediction block including prediction samples for the current block. A unit of prediction
performed in the predictor 250 may be a coding block or may be a transform block or may be a
prediction block.

[0052] The predictor 250 may determine whether to apply intra-prediction or inter-prediction
based on information on a prediction. In this case, a unit for determining which one will be used
between the intra-prediction and the inter-prediction may be different from a unit for generating
a prediction sample. In addition, a unit for generating the prediction sample may also be
different in the inter-prediction and the intra-prediction. For example, which one will be applied
between the inter-prediction and the intra-prediction may be determined in unit of CU. Further,
for example, in the inter-prediction, the prediction sample may be generated by determining
the prediction mode in unit of PU, and in the intra-prediction, the prediction sample may be
generated in unit of TU by determining the prediction mode in unit of PU.

[0053] In case of the intra-prediction, the predictor 250 may derive a prediction sample for a
current block based on a neighboring reference sample in a current picture. The predictor 250
may derive the prediction sample for the current block by applying a directional mode or a non-
directional mode based on the neighboring reference sample of the current block. In this case,
a prediction mode to be applied to the current block may be determined by using an intra-
prediction mode of a neighboring block.

[0054] In the case of inter-prediction, the predictor 250 may derive a prediction sample for a
current block based on a sample specified in a reference picture according to a motion vector.
The predictor 250 may derive the prediction sample for the current block using one of the skip
mode, the merge mode and the MVP mode. Here, motion information required for inter-
prediction of the current block provided by the video encoding device, for example, a motion
vector and information about a reference picture index may be acquired or derived based on
the information about prediction.

[0055] In the skip mode and the merge mode, motion information of a neighboring block may
be used as motion information of the current block. Here, the neighboring block may include a
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spatial neighboring block and a temporal neighboring block.

[0056] The predictor 250 may construct a merge candidate list using motion information of
available neighboring blocks and use information indicated by a merge index on the merge
candidate list as a motion vector of the current block. The merge index may be signaled by the
encoding device. Motion information may include a motion vector and a reference picture.
When motion information of a temporal neighboring block is used in the skip mode and the
merge mode, a highest picture in a reference picture list may be used as a reference picture.

[0057] In the case of the skip mode, a difference (residual) between a prediction sample and
an original sample is not transmitted, distinguished from the merge mode.

[0058] In the case of the MVP mode, the motion vector of the current block may be derived
using a motion vector of a neighboring block as a motion vector predictor. Here, the
neighboring block may include a spatial neighboring block and a temporal neighboring block.

[0059] When the merge mode is applied, for example, a merge candidate list can be
generated using a motion vector of a reconstructed spatial neighboring block and/or a motion
vector corresponding to a Col block which is a temporal neighboring block. A motion vector of a
candidate block selected from the merge candidate list is used as the motion vector of the
current block in the merge mode. The aforementioned information about prediction may
include a merge index indicating a candidate block having the best motion vector selected from
candidate blocks included in the merge candidate list. Here, the predictor 250 may derive the
motion vector of the current block using the merge index.

[0060] When the MVP (Motion vector Prediction) mode is applied as another example, a
motion vector predictor candidate list may be generated using a motion vector of a
reconstructed spatial neighboring block and/or a motion vector corresponding to a Col block
which is a temporal neighboring block. That is, the motion vector of the reconstructed spatial
neighboring block and/or the motion vector corresponding to the Col block which is the
temporal neighboring block may be used as motion vector candidates. The aforementioned
information about prediction may include a prediction motion vector index indicating the best
motion vector selected from motion vector candidates included in the list. Here, the predictor
250 may select a prediction motion vector of the current block from the motion vector
candidates included in the motion vector candidate list using the motion vector index. The
predictor of the encoding device may obtain a motion vector difference (MVD) between the
motion vector of the current block and a motion vector predictor, encode the MVD and output
the encoded MVD in the form of a bitstream. That is, the MVD can be obtained by subtracting
the motion vector predictor from the motion vector of the current block. Here, the predictor 250
may acquire a motion vector included in the information about prediction and derive the motion
vector of the current block by adding the motion vector difference to the motion vector
predictor. In addition, the predictor may obtain or derive a reference picture index indicating a
reference picture from the aforementioned information about prediction.
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[0061] The adder 260 can add a residual sample to a prediction sample to reconstruct a
current block or a current picture. The adder 260 may reconstruct the current picture by adding
the residual sample to the prediction sample in units of a block. When the skip mode is applied,
a residual is not transmitted and thus the prediction sample may become a reconstructed
sample. Although the adder 260 is described as a separate component, the adder 260 may be
a part of the predictor 250.

[0062] The filter 270 may apply deblocking filtering, sample adaptive offset and/or ALF to the
reconstructed picture. Here, sample adaptive offset may be applied in units of a sample after
deblocking filtering. The ALF may be applied after deblocking filtering and/or application of
sample adaptive offset.

[0063] The memory 280 may store a reconstructed picture or information necessary for
decoding. Here, the reconstructed picture may be the reconstructed picture filtered by the filter
270. For example, the memory 280 may store pictures used for inter-prediction. Here, the
pictures used for inter-prediction may be designated according to a reference picture set or a
reference picture list. A reconstructed picture may be used as a reference picture for other
pictures. The memory 280 may output reconstructed pictures in an output order.

[0064] As described above, in the case that an inter prediction is performed for a target block,
motion information for the target block may be generated by applying a skip mode, a merge
mode, or an adaptive motion vector prediction (AMVP) mode and encoded and outputted. In
this case, in the motion information for the target block, a distortion may be calculated and
included owing to the procedure of being encoded in the unit of block, and through this, the
motion information that represents a reconstructed block of the target block may not be
reflected perfectly. Particularly, in the case that the merge mode is applied to the target block,
an accuracy of the motion information for the target block may be degraded. That is, there is
big difference between a prediction block derived through the motion information for the target
block and a reconstructed block of the target block. In this case, the motion information for the
target block is used in a decoding procedure of a next block neighboring the target block, and
a distortion may be propagated, and through this, overall coding efficiency may be degraded.

[0065] Accordingly, in the present invention, a method is proposed that modified motion
information for the target block is calculated based on a derived reconstructed block after the
decoding procedure of the target block, the motion information of the target block is updated
based on the modified motion information such that a next block neighboring the target block
may derive more accurate motion information. Through this, overall coding efficiency may be
improved.

[0066] FIG. 3 illustrates an example of a case of performing an inter prediction based on uni-
directional motion information and a case of performing an inter prediction based on bi-
directional motion information which is applied to a target block. The bi-directional motion
information may include LO reference picture index and LO motion vector, and L1 reference
picture index and L1 motion vector, and the uni-directional motion information may include LO
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reference picture index and LO motion vector or L1 reference picture index and L1 motion
vector. The LO indicates reference picture list LO (list 0) and the L1 indicates reference picture
list L1 (list 1). In the image coding procedure, a method used for the inter prediction may
include derivation of the motion information by a motion estimation and a motion
compensation. As shown in FIG. 3, the motion estimation may be indicated in the procedure of
deriving a block matched to the target block targeted to reference pictures which is encoded
before encoding of the target picture in which the target block is included. The block matched
to the target block may be defined as a reference block, and a position difference between the
target block derived by assuming that the reference block is included in the target picture which
is the same as the target block and the reference block may be defined as a motion vector of
the target block. The motion compensation may include a uni-directional method in which one
reference block is derived and used and a bi-directional method in which two reference blocks
are derived and used.

[0067] The information including information for the motion vector for the target block and the
reference picture may be defined as motion information of the target block. The information for
the reference picture may include a reference picture list and a reference picture index that
indicates a reference picture included in the reference picture list. An encoding apparatus may
store the motion information for the target block for a next block neighboring the target block to
be encoded next to the target block after the target block is encoded or pictures to be encoded
next to the target picture. The stored motion information may be used in a method for
representing the motion information of the next block to be encoded next to the target block or
the pictures to be encoded nest to the target block. The method may include the merge mode
which is a method of indexing the motion information of the target block and transmitting the
motion information of the next block neighboring the target block as an index and the AMVP
mode which is a method of representing the motion vector of the next block neighboring the
target block only with a differential between the motion vector of the next block and the motion
vector of the target block.

[0068] The present invention proposes a method for updating the motion information for the
target picture or the target block after the encoding procedure of the target picture or the target
block. When an inter prediction is performed and encoded for the target block, the motion
information used in the inter prediction may be stored. However, the motion information may
include a distortion occurred during the procedure of being calculated through the block
matching method, and since the motion information may be a value selected through the rate-
distortion (RD) optimization procedure for the target block, it may be difficult in reflecting an
actual motion of the target block perfectly. Since the motion information of the target block may
used not only in the inter prediction procedure of the target block but also influences on the
picture which is encoded after encoding of the target picture including the next block
neighboring the target block encoded after encoding of the target block and the target picture
including the next block and the target block, overall coding efficiency may be degraded.

[0069] FIG. 4 illustrates an example of an encoding procedure including a method of updating
the motion information of a target block. An encoding apparatus encodes a target block (step,
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S400). The encoding apparatus may derive a prediction sample by performing an inter
prediction for the target block and generate a reconstructed block of the target block based on
the prediction sample. The encoding apparatus may derive the motion information of the target
block for performing the inter prediction and generate the information for the inter prediction of
the target block including the motion information. The motion information may be referred to as
first motion information.

[0070] After performing the encoding procedure of the target block, the encoding apparatus
calculates motion information modified based on the reconstructed block of the target block
(step, S410). The encoding apparatus may calculate the modified motion information of the
target block through various methods. The modified motion information may be referred to as
second motion information. At least one method including direct methods such as an optical
flow (OF) method, a block-matching method, a frequency domain method, and the like and
indirect methods such as a singularity matching method, a method using a statistical property,
and the like may be applied to the method. In addition, the direct methods and the indirect
methods may be applied simultaneously. The detailed contents for the block matching method
and the OF method will be described below.

[0071] The encoding apparatus may be difficult in calculating more accurate motion
information only with the encoded information of the target block due to the characteristics of
the motion information calculation of the target block, and accordingly, the time when the
encoding apparatus calculates the modified motion information may be after performing the
encoding procedure of the target picture in which the target block is included, not after the
encoding procedure of the target block, for example. That is, the encoding apparatus may
perform an encoding procedure of the target picture and calculate the modified motion
information based on more information than that of right after performing the encoding
procedure of the target block.

[0072] Meanwhile, the encoding apparatus may further generate motion vector update
differential information that indicates differential between the existing motion vector included in
the (first) motion information and the modified motion information and encode and output it.
The motion vector update differential information may be transmitted in the unit of PU.

[0073] The encoding apparatus determines whether to update the motion information of the
target block (step, S420). The encoding apparatus may determine whether to update the (first)
motion information through a comparison of accuracy between the (first) motion information
and the modified motion information. For example, the encoding apparatus may determine
whether to update the (first) motion information by using an amount of difference between an
image derived by the motion compensation using each motion information and an original
image. In other words, the encoding apparatus may determine whether to update by
comparing an amount of data of the residual signal between a reference block derived based
on each motion information and an original block of the target block.

[0074] In step S420, in the case that it is determined to update the motion information of the
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target block, the encoding apparatus updates the motion information of the target block based
on the modified motion information and store the modified motion information (step, S430). For
example, in the case that the amount of data of the residual signal between a specific
reference block derived based on the modified motion information and the original block is
smaller than the amount of data of the residual signal between the reference block derived
based on the (first) motion information and the original block, the encoding apparatus may
update the (first) motion information based on the modified motion information. In this case,
the encoding apparatus may update the motion information of the target block by substituting
the (first) motion information to the modified motion information and store the updated motion
information including only the modified motion information. In addition, the encoding apparatus
may update the motion information of the target block by adding the modified motion
information to the (first) motion information and store the updated motion information including
the (first) motion information and the modified motion information.

[0075] Meanwhile, in step S420, in the case that it is not determined to update the motion
information of the target block, the encoding apparatus stores the (first) motion information
(step, S440). For example, in the case that the amount of data of the residual signal between a
specific reference block derived based on the modified motion information and the original
block is not smaller than the amount of data of the residual signal between the reference block
derived based on the (first) motion information and the original block, the encoding apparatus
may store the (first) motion information.

[0076] On the other hand, although it is not shown, in the case that the modified motion
information is derived without determination of update through comparison between the (first)
motion information used in the inter prediction and the modified motion information, the
encoding apparatus may update the motion information of the target block based on the
modified motion information.

[0077] Meanwhile, since the decoding apparatus is not available to use the original image, the
decoding apparatus may receive additional information indicating whether to update the target
block. That is, the encoding apparatus may generate and encode the additional information
indicating whether to update and output it through bitstream. For example, the additional
information indicating whether to update may be referred as an update flag. The case that the
update block is 1 may indicate that the motion information is updated and the case that the
update block is 0 may indicate that the motion information is not updated. For example, the
update flag may be transmitted in a unit of PU. Alternatively, the update flag may be
transmitted in a unit of CU, a unit of CTU or a unit of slice and may be transmitted through a
higher level such as a unit of picture parameter set (PPS) or a unit of sequence parameter set
(SPS).

[0078] In addition, the decoding apparatus may determine whether to update through
comparison between the (first) motion information of the target block and the modified motion
information based on the reconstructed block of the target block without receiving the update
flag, and in the case that it is determined that the motion information of the target block is
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updated, the decoding apparatus may update the motion information of the target block based
on the modified motion information and store the updated motion information. In addition, in
the case that the modified motion information is derived without determination of update
through comparison between the motion information used in the inter prediction and the
modified motion information, the decoding apparatus may update the motion information of the
target block based on the modified motion information. In this case, the decoding apparatus
may update the motion information of the target block by substituting the (first) motion
information to the modified motion information and store the updated motion information
including only the modified motion information. In addition, the decoding apparatus may update
the motion information of the target block by adding the modified motion information to the
(first) motion information and store the updated motion information including the (first) motion
information and the modified motion information.

[0079] In the case that the procedure of updating the motion information is performed after the
encoding procedure of the target block, the encoding procedure of a next block neighboring
the target block of the next encoding order of the target block may be performed.

[0080] FIG. 5 illustrates an example of decoding procedure including a method of updating the
motion information of a target block. The decoding procedure may be performed in a similar
way to the encoding procedure described above. A decoding apparatus decodes a target block
(step, S500). In the case that the inter prediction is applied to the target block, the decoding
apparatus may obtain information for the inter prediction of the target block through a
bitstream. The decoding apparatus may derive motion information of the target block based on
the information for the inter prediction and derive a prediction sample by performing the inter
prediction for the target block. The motion information may be referred to as first motion
information. The decoding apparatus may generate a reconstructed block of the target block
based on the prediction sample.

[0081] The decoding apparatus calculates modified motion information of the target block
(step, S510). The decoding apparatus may calculate the modified motion information through
various methods. The modified motion information may be referred to as second motion
information. At least one method including direct methods such as an optical flow (OF) method,
a block-matching method, a frequency domain method, and the like and indirect methods such
as a singularity matching method, a method using a statistical property, and the like may be
applied to the method. In addition, the direct methods and the indirect methods may be applied
simultaneously. The detailed contents for the block matching method and the OF method will
be described below.

[0082] The decoding apparatus may be difficult in calculating more accurate motion
information only with the decoded information of the target block due to the characteristics of
the motion information calculation of the target block, and accordingly, the time when the
decoding apparatus calculates the modified motion information may be after performing the
decoding procedure of the target picture in which the target block is included, not after the
decoding procedure of the target block, for example. That is, the decoding apparatus may
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perform a decoding procedure of the target picture and calculate the modified motion
information based on more information than that of right after performing the decoding
procedure of the target block.

[0083] Meanwhile, the decoding apparatus may also obtain generate motion vector update
differential information that indicates differential between the existing motion vector included in
the (first) motion information and the modified motion information through a bitstream. The
motion vector update differential information may be transmitted in the unit of PU. In this case,
the decoding apparatus may not calculate the modified motion information independently
through the direct method and the indirect method described above but derive the modified
motion information by summing the (first) motion information and the obtained motion vector
update differential information. That is, the decoding apparatus may derive the existing motion
vector with a motion vector predictor (MVP) of the modified motion information and by adding
the motion vector update differential information to the existing motion vector and derive the
modified motion vector.

[0084] The decoding apparatus determines whether to update the motion information of the
target block (step, $520). The decoding apparatus may determine whether to update the (first)
motion information through a comparison of accuracy between the (first) motion information
and the modified motion information. For example, the decoding apparatus may determine
whether to update the (first) motion information by using an amount of difference between a
reference block derived by the motion compensation using each motion information and the
reconstructed block of the target block. In other words, the encoding apparatus may determine
whether to update by comparing an amount of data of the residual signal between a reference
block derived based on each motion information and an original block of the target block.

[0085] Meanwhile, the decoding apparatus receive additional information indicating whether to
update from the encoding apparatus and determine whether to update the motion information
of the target block based on the additional information. For example, the additional information
indicating whether to update may be referred as an update flag. The case that the update
block is 1 may indicate that the motion information is updated and the case that the update
block is 0 may indicate that the motion information is not updated. For example, the update
flag may be transmitted in a unit of PU.

[0086] In step S520, in the case that it is determined to update the motion information of the
target block, the decoding apparatus updates the motion information of the target block based
on the modified motion information and store the updated motion information (step, S530). For
example, in the case that the amount of data of the residual signal between a specific
reference block derived based on the modified motion information and the reconstructed block
is smaller than the amount of data of the residual signal between the reference block derived
based on the (first) motion information and the reconstructed block, the decoding apparatus
may update the (first) motion information based on the modified motion information. In this
case, the decoding apparatus may update the motion information of the target block by
substituting the (first) motion information to the modified motion information and store the
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updated motion information including only the modified motion information. In addition, the
decoding apparatus may update the motion information of the target block by adding the
modified motion information to the (first) motion information and store the updated motion
information including the (first) motion information and the modified motion information.

[0087] Meanwhile, in step S520, in the case that it is not determined to update the motion
information of the target block, the decoding apparatus stores the (first) motion information
(step, S540). For example, in the case that the amount of data of the residual signal between a
specific reference block derived based on the modified motion information and the
reconstructed block is not smaller than the amount of data of the residual signal between the
reference block derived based on the (first) motion information and the reconstructed block,
the decoding apparatus may store the (first) motion information.

[0088] On the other hand, although it is not shown, in the case that the modified motion
information is derived without determination of update through comparison between the (first)
motion information and the modified motion information, the decoding apparatus may update
the motion information of the target block based on the modified motion information.

[0089] Meanwhile, the stored motion information and the motion information for transmission
may have different resolution. In other words, the unit of motion vector included in the modified
motion information and the unit of motion vector included in the motion information derived
based on the information for the inter prediction may be different. For example, the unit of
motion vector of the motion information derived based on the information for the inter
prediction may have a unit of 1/4 fractional sample and the unit of motion vector of the
modified motion information calculated in the decoding apparatus may have a unit of 1/8
fractional sample or 1/16 fractional sample. The decoding apparatus may adjust the resolution
to a resolution required to store in the process of calculating the modified motion information or
adjust the resolution through a calculation (e.g., round off, multiplication, etc.) in the process of
storing the modified motion information. In the case that the resolution of the motion vector of
the modified motion information is higher than the motion vector of the motion information
derived based on the information for the inter prediction, an accuracy may be increased for a
scaling operation for a temporal neighboring motion information calculation. In addition, in the
case of the decoding apparatus of which resolutions for transmission of the motion information
and for internal operation are different, there is an effect that decoding may be performed in
accordance with the internal operation criterion.

[0090] Meanwhile, in the case that the block matching method is applied among the methods
for calculating the modified motion information, the modified motion information may be
derived as follows. The block matching method may be represented as a motion estimation
method used in the encoding apparatus.

[0091] A coding apparatus may measure a degree of distortion by accumulating differential
values between samples according to phases of a target block and a reference block and use
these as cost functions, and then, derive a reference block which is the most similar to the
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target block. That is, the coding apparatus may derive the modified motion information of the
target block based on a reference block of which residual from the reconstructed block (or
original block) of the target block is a minimum. The reference block of which residual is the
minimum may be referred to as a specific reference block. Sum of absolute differences (SAD)
and mean squared error (MSE) may be used for the function of representing the differential
values between samples. The SAD, in which a degree of distortion is measured by
accumulating absolute values of the differential values between samples according to phases
of the target block and the reference block, may be derived based on the following equation.
[Equation 1]

height width

SAD= ) )" [Blocka (i) — Block,t (i)
i i

[0092] Herein, Blocke,(i,j) represents a reconstructed sample (or original sample) of (i, j)
coordinate in the reconstructed block (or original block) of the target block, Block,gdi,j)

represents a reconstructed sample of (i, j) coordinate in the reference block, width is a width of
the reconstructed block (or original block) and height represents a height of the reconstructed
block (or original block).

[0093] In addition, the MSE, in which a degree of distortion is measured by accumulating
square values of the differential values between samples according to phases of the target
block and the reference block, may be derived based on the following equation.

[Equation 2]

height width
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[0094] Herein, Blocke,(i,j) represents a reconstructed sample (or original sample) of (i, j)
coordinate in the reconstructed block (or original block) of the target block, Block,gdi,j)

represents a reconstructed sample of (i, j) coordinate in the reference block, width is a width of
the reconstructed block (or original block) and height represents a height of the reconstructed
block (or original block).

[0095] The calculation complexities of the methods for calculating the modified motion
information may be changed flexibly depending on a search range for searching the specific
reference block. Accordingly, in the case of calculating the modified motion information of the
target block by using the block matching method, the decoding apparatus may search only the
reference blocks included in a predetermined area from the reference block derived through
the (first) motion information which is used in the decoding procedure of the target block, and
through this, low calculation complexity may be maintained.

[0096] FIG. 6 illustrates an example of a method of updating the motion information of the
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target block through the block matching method by the decoding apparatus. The decoding
apparatus decodes the target block (step, S600). In the case that the inter prediction is applied
to the target block, the decoding apparatus may obtain information for the inter prediction of
the target block through a bitstream. Since the method of updating the motion information of
the target block applied to the encoding apparatus should be applied to the decoding
apparatus in the same manner, the encoding apparatus and the decoding apparatus may
calculate the modified motion information of the target block based on the reconstructed block
of the target block.

[0097] The decoding apparatus performs a motion estimation in a reference picture for the
modified motion information by using the reconstructed block (step, S610). The decoding
apparatus may derive a reference picture for the motion information derived based on the
information for the inter prediction as the specific reference picture for the modified motion
information and detect the specific reference picture among the reference blocks in the
reference picture. The specific reference block may be a reference block of which summation
of absolute values of the differential values between samples from the reference block among
the reference blocks, that is, sum of absolute differences (SAD) is the minimum. In addition,
the decoding apparatus may limit the search area for detecting the specific reference block to
a predetermined area from the reference block represented through the motion information
derived based on the information for the inter prediction. In other words, the decoding
apparatus may derive the reference block of which SAD from the reconstructed block is the
minimum among the reference blocks located in a predetermined area from the reference
block as the specific reference block. The decoding apparatus may perform a motion
estimation only in a predetermined area from the reference block, and through this, increase
reliability of the modified motion information while decreasing the calculation complexity.

[0098] In the case that a size of the reconstructed block of the target block is greater than a
specific size, to calculate the modified motion information elaborately, the decoding apparatus
partitions the reconstructed block into small blocks of which sizes are smaller than the specific
size and calculate more detailed motion information based on each of the small blocks (step,
S620). The specific size may be preconfigured, and the partitioned blocks may be referred to
as sub reconstructed blocks. The decoding apparatus may partition the reconstructed block
into a plurality of sub reconstructed blocks and derive a specific sub reference block in a unit of
each sub reconstructed block within a reference picture for the modified motion information
based on the sub reconstructed blocks and derive the derived specific sub reference blocks as
the specific reference block. The decoding apparatus may calculate the modified motion
information based on the specific reference block.

[0099] Meanwhile, in the case that the optical flow (OF) method is applied among the method
for calculating the modified motion information, the modified motion information may be
derived as follows. The OF method may be calculated based on an assumption that a velocity
of an object in the target block is uniform and sample values of the samples representing the
object is not changed in an image. In the case that the object moves by 0x in x axis and Oy in y

axis for time dt, the following equation may be established.
T Aiatinn 21
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[0100] Herein, I(x,y,}) indicates a sample value of the reconstructed sample in (x, y) position
representing the object on time t, which is included in the target block.

[0101] In Equation 3, when the right term is expanded in Taylor series, the following equation

may be derived.
[Equation 4]

a1 01 a1
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[0102] When equation 4 is satisfied, the following equation may be established.
[Equation 5]
al al
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[0103] Equation 5 is rewritten, and the following equation may be derived.
[Equation 6]
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[0104] Herein, vy is a vector component in x axis of the calculated motion vector and vy is a

vector component in y axis of the calculated motion vector. The decoding apparatus may
derive values partial derivative values of the object on x axis, y axis and t axis, and derive the
motion vector (v, vy) of the current position, that is, the position of the reconstructed sample

by applying the derived partial derivative values to the equation. In this case, for example, the
decoding apparatus may configure the reconstructed samples in the reconstructed block of the
target block representing the object to reconstructed samples included in an area unit of 3x3
size, and calculate the motion vector (vy, vy) which approaches the left term to 0 by applying

the equation to the reconstructed samples.

[0105] The format of storing the modified motion information of the target block calculated by
the coding apparatus may have various formats, since it may be used for the picture coded
after the coding procedure of the target picture included in a next block neighboring the target
block or the target block, it may be beneficent that the modified motion information may be
stored in the same format as the motion information used in the prediction of the target block.
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The motion information used in the prediction may include information on whether it is uni-
prediction or bi-prediction, a reference picture index and a motion vector. The modified motion
information may be calculated to have the same format as the motion information used in the
prediction.

[0106] In the case that there is only one reference picture of the target picture, that is, the bi-
prediction is available be performed except the case that a value of picture order count (POC)
of the target picture is 1. Generally, the prediction performance may be high in the case that
the encoding apparatus performs the bi-prediction in comparison with the case that the
encoding apparatus performs the uni-prediction. Accordingly, in the case that the target picture
is available to perform the bi-prediction, to improve the overall coding efficiency of an image by
propagating accurate motion information, the coding apparatus may calculate and update the
modified motion information of the target block with the bi-prediction through the method
described above. However, even in the case that the target picture is available to perform the
bi-prediction, that is, even in the case that a value of POC of the target picture is not 1, an
occlusion may occur and the case that the bi-prediction is not available to be performed may
occur. The occlusion may be determined to be occurred when the motion is compensated
based on the modified motion information and the sum of the absolute values of the
differentials of samples of the prediction sample derived by motion compensation based on the
modified motion information and the samples of the reconstructed block (or original block) of
the target block is greater than a predetermined threshold value. For example, in the case that
the modified motion information of the target block is the bi-prediction motion information,
when the sum of the absolute values of the differentials of samples of the prediction sample
derived based on the LO motion vector included in the modified motion information and the
samples of the reconstructed block (or original block) of the target block is greater than a
predetermined threshold value, according to the prediction for the LO, it may be determined
that the occlusion occurs. In addition, when the sum of the absolute values of the differentials
of samples of the prediction sample derived based on the L1 motion vector included in the
modified motion information and the samples of the reconstructed block (or original block) of
the target block is greater than a predetermined threshold value, according to the prediction for
the L1, it may be determined that the occlusion occurs. In the case that the occlusion occurs by
the prediction for either one of LO and L1, the coding apparatus may derive the modified
motion information as the uni-prediction motion information except the information for the
prediction for the list in which the occlusion occurs.

[0107] In the case that the occlusion occurs by the prediction for either one of LO and L1 oritis
available to calculate the modified motion information, the method of updating the motion
information of the target block may be applied by using the motion information of the
neighboring block of the target block, and alternatively, the method of not updating the motion
information of the target block may be applied based on the modified motion information. In
order to store and propagate accurate motion information, in the case described above, the
method of not updating the motion information of the target block based on the modified
motion information may be more proper.
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[0108] LO reference picture index and L1 reference picture index of the modified motion
information may indicate one of reference pictures in the reference picture list (the LO or the
LI). The reference picture indicated by the reference picture index of the modified motion
information may be referred to as a specific reference picture. A method of selecting one of
several reference pictures in the reference picture list may be as described below.

[0109] For example, the encoding apparatus may select a reference picture which is the most
recently encoded among the reference pictures included in the reference picture list. That is,
the encoding apparatus may generate a reference picture index included in the modified
motion information that indicates the reference picture which is the most recently encoded
among the reference pictures included in the reference picture list.

[0110] In addition, the encoding apparatus may select a reference picture that has a POC
which is the nearest to the picture order count (POC) of the current picture in the reference
picture list. That is, the encoding apparatus may generate a reference picture index included in
the modified motion information that indicates the reference picture that has a POC of which
absolute value of the difference from the POC of the target picture including the target block
among the reference pictures included in the reference picture list.

[0111] Furthermore, the encoding apparatus may select a reference picture which is belonged
to a lower layer in the hierarchical structure in the reference picture list. The reference picture
which is belonged to a lower layer may be |-slice or a reference picture encoded by applying a
low quantization parameter (QP).

[0112] In addition, the encoding apparatus may select a reference picture of which reliability of
the motion compensation is highest in the reference picture list. That is, encoding apparatus
may derive a specific reference block of the reconstructed block (or original block) of the target
block among the reference blocks located in the reference pictures included in the reference
picture list and generate a reference picture index included in the modified motion information
that indicates the reference picture including the specific reference block which is derived.

[0113] The methods of generating the reference picture index of the modified motion
information described above may be independently applied or the methods may be applied in
combination.

[0114] The motion vector included in the modified motion information may be derived through
at least one method including the OF method, the block-matching method, the frequency
domain method, and the like, and it may be required to have the motion vector in a unit of at
least minimum block.

[0115] FIG. 7 illustrates reference pictures which can be used in the modified motion
information.

[0116] Referring to FIG. 7, in the case that a target picture is a picture of which POC value is 3,
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the bi-prediction may be performed for the target picture, a picture of which POC value is 2 and
a picture of which POC value is 4 may be derived as reference pictures of the target picture. LO
of the target picture may include a picture of which POC value is 2 and a picture of which POC
value is 0, and respective corresponding values of LO reference picture indices may be 0 and
1. In addition, L1 of the target picture may include a picture of which POC value is 4 and a
picture of which POC value is 8, and respective corresponding values of L1 reference picture
indices may be 0 and 1. In this case, the encoding apparatus may select specific reference
pictures of the modified motion information of the target picture as a reference picture having a
POC of which absolute value of a difference from the target picture among the reference
pictures in each reference picture list is the smallest. Furthermore, the encoding apparatus
may derive a motion vector of the modified motion information in a unit of block of 4x4 size in
the target picture. The OF method may be applied to the method of deriving the motion vector.
The motion vector derived based on a reference picture of which POC value is 2 may be
stored in LO motion information included in the modified motion information and the motion
vector derived based on a reference picture of which POC value is 4 may be stored in L1
motion information included in the modified motion information.

[0117] In addition, referring to FIG. 7, in the case that a target picture is a picture of which
POC value is 8, the target picture may perform the uni-prediction and a picture of which POC
value is 0 may be derived as a reference picture of the target picture. LO of the target picture
may include a reference picture of which POC value is 0 and a value of the LO reference
picture index corresponding to the reference picture may be 0. In this case, the encoding
apparatus may select a specific reference picture of the modified motion information of the
target picture as a reference picture having a POC of which absolute value of a difference from
POC of the target picture among the reference pictures included in LO is the smallest.
Furthermore, the encoding apparatus may derive a motion vector of the modified motion
information in a unit of block of 4x4 size in the current picture. The OF method may be applied
to the method of deriving the motion vector. The block matching method may be applied to the
method of deriving the motion vector, and the motion vector derived based on a reference
picture of which POC value is 0 may be stored in LO motion information included in the
modified motion information.

[0118] Referring to the embodiments described above, the reference picture of the modified
motion information of the target picture may be derived to indicate a reference picture having a
POC of which absolute value of a difference from POC of the target picture among the
reference pictures included in the reference picture list is the smallest, and the motion vector of
the modified motion information may be calculated in a unit of block of 4x4 size. In the case
that the target picture is a picture of which POC is 8, the uni-prediction is performed since the
target picture is a picture in which the inter prediction is performed firstly among the pictures
shown in FIG. 7, but in the that the target picture is a picture of which POC is 3, the bi-
prediction is available and the modified motion information of the target picture may be
determined to be bi-prediction motion information. In addition, even in the case that the target
picture is a picture of which POC is 3, in the case that the modified motion information is
calculated and updated in a unit of block in the target picture, the encoding apparatus may
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determine a selection of one motion information format including the bi-prediction motion
information and the uni-prediction motion information in a unit of block.

[0119] In addition, different from the embodiment described above, the reference picture index
of the modified motion information may be generated to indicate a reference picture selected
by a hierarchical structure, not the reference picture having a POC of which absolute value of a
difference from POC of the target picture among the reference pictures included in the
reference picture list is the smallest. For example, in the case that a target picture is a picture
of which POC is 5, LO reference picture index of the modified motion information of the target
picture may indicates a picture of which POC value is 0, not a picture of which POC value is 4.
On the timing after performing the encoding procedure of the target picture, most of a
reference picture which is most recently encoded may indicate a reference picture having a
POC of which absolute value of a difference from POC of the target picture is the smallest.
However, like the case of a picture of which POC value is 6, a reference picture which is most
recently encoded is a reference picture of which POC value is 2, and a picture having a POC of
which absolute value of a difference from POC of the target picture is the smallest is a picture
of which POC value is 4, and accordingly, the case of indicating different reference picture may
occur.

[0120] In the case that the motion information of the target block is updated to the modified
motion information through the method described above, the inter prediction of a next block
neighboring the target block may be performed by using the modified motion information (the
target block may be referred to as a first block and the next block may be referred to as a
second block). The method of utilizing the modified motion information in the inter prediction
mode of the next block may include a method of indexing and transmitting the modified motion
information and a method of representing the motion vector of the next block as a differential
value between the motion vector of the target block and the motion vector of the next block.
The method of indexing and transmitting the modified motion information may be a method in
the case that the merge mode is applied to the next block among the inter prediction modes,
and the method of representing the motion vector of the next block as a differential value
between the motion vector of the target block and the motion vector of the next block may be a
method in the case that the AMVP mode is applied to the next block among the inter prediction
modes.

[0121] FIG. 8 illustrates an example of a merge candidate list of a next block neighboring the
target blocks in the case that the motion information of the target blocks is updated to the
modified motion information of the target blocks. Referring to FIG. 8, the coding apparatus
configures the merge candidate list of the next block including the target blocks. The encoding
apparatus transmits a merge index indicating a block which is the most similar to the motion
information of the next block among the blocks included in the merge candidate list. In this
case, the updated motion information of the target blocks is used for motion information of a
spatial neighboring candidate block of the next block, or alternatively, used for the motion
information of a temporal neighboring candidate block. The motion information of the target
blocks may include the modified motion information of the target blocks. As shown in FIG. 8,
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the motion information of the spatial neighboring candidate block represents one motion
information among the stored motion information of the blocks neighboring the next block on
A1, B 1, BO, A0 and B2 positions. The motion information of the target blocks encoded before
the encoding of the next block may be updated, and the updated motion information may
influence on the encoding procedure of the next block. In the case that motion information
including an error is propagated to the next block through the merge mode, the error may be
accumulated and propagated, but the propagated error may be reduced by updating the
motion information in each block through the method described above.

[0122] FIG. 9 illustrates an example of a merge candidate list of a next block neighboring the
target blocks in the case that the motion information of the target blocks is updated to the
modified motion information of the target blocks. The (first) motion information and the
modified motion information used in prediction of the target block neighboring the next block
may be stored. In this case, the coding apparatus may configure the target block indicating the
modified motion information of the target block which is newly calculated in the merge
candidate list of the next block as a separate merge candidate block. As shown in FIG. 9, the
target block indicating the modified motion information of the target block may be inserted to
the merge candidate list next to the target block indicating the (first) motion information which
is applied in the encoding procedure of the target block neighboring the next block. In addition,
the priority of the merge candidate list may be changed, and the number of inserted positions
may be differently configured.

[0123] Although A1 and B1 are illustrated as an example of the target blocks in which the
modified motion information is derived, this is just an example, and the modified motion
information may be derived even for the remaining A0, B0, B2, TO and T1, and the merge
candidate list may be configured based on it.

[0124] For example, the next block may be located on a picture different from the target block,
and the temporal neighboring candidate block of the next block may be included in the merge
candidate list. The motion information of the temporal neighboring candidate block may be
selected through the merge index of the next block. In this case, the motion information of the
temporal neighboring candidate block may be updated to the modified motion information
through the method described above, and the temporal neighboring candidate block indicating
the updated motion information may be inserted in the merge candidate list of the next block.
In addition, through the method described above, the (first) motion information and the
modified motion information of the temporal neighboring candidate block may be separately
stored. In this case, in the procedure of generating the merge candidate list of the next block,
the temporal neighboring candidate block indicating the modified motion information may be
inserted as an additional candidate of the merge candidate list.

[0125] Different from the contents shown in FIG. 9, the AMVP mode may be applied to the
next block. In the case that the AMVP mode is applied to the next block, the coding apparatus
may generate a motion vector predictor candidate list based on the motion information of the
neighboring blocks of the next block.
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[0126] FIG. 10 illustrates an example of a motion vector predictor candidate list of a next block
neighboring the target block in the case that the motion information of the target block is
updated based on the modified motion information of the target block. The encoding apparatus
may select the motion information according to a specific condition among the motion
information included in the motion vector predictor candidate list and transmit a motion vector
difference (MVD) value from an index indicating the selected motion information, the motion
vector of the selected motion information motion vector of the motion information of the next
block. Like the method of inserting the block indicating the updated motion information of the
neighboring next block in the merge candidate list in spatial or temporal merge candidate block
in the merge mode described above, the procedure of generating a list including the motion
information of the neighboring blocks of the AMVP mode may be applied to the method of
inserting the updated motion information of the neighboring block as a spatial or temporal
motion vector predictor (MVP) candidate. As shown in FIG. 10, the coding apparatus may
detect whether the updated motion information of target block A0 and target block A1 of the
neighboring next block is in accordance with a predefined specific condition in an order of the
arrow direction and derive the updated motion information in accordance with the specific
condition which is detected firstly as MVP A which is included in the motion predictor candidate
list.

[0127] In addition, the coding apparatus may detect whether the updated motion information of
target block BO, target block B1 and target block B2 of the neighboring next block is in
accordance with a predefined specific condition in an order of the arrow direction and derive
the updated motion information in accordance with the specific condition which is detected
firstly as MVP B which is included in the motion predictor candidate list.

[0128] Furthermore, the next block may be positioned in different picture from the target block,
and the temporal MVP candidate of the next block may be included in the motion vector
predictor candidate list. As shown in FIG. 10, the coding apparatus may detect whether it is in
accordance with a predefined specific condition in an order of the updated motion information
of target block TO located in the reference picture of the next block to the updated motion
information of target block T1 and derive the updated motion information in accordance with
the specific condition which is detected firstly as MVP Col which is included in the motion
predictor candidate list. In the case that the MVP A, the MVVP B and/or the MVP Col are the
updated motion information by being replace by the modified motion information, the updated
motion information may be used for the motion vector predictor candidate of the next block.

[0129] Meanwhile, in the case that smaller number of the MVP candidates in the motion
predictor candidate list are derived than a specific number, the coding apparatus derives zero
vector as MVP zero and include it in the motion predictor candidate list.

[0130] FIG. 11 illustrates an example of a motion vector predictor candidate list of a next block
neighboring the target block in the case that the motion information of the target block is
updated based on the modified motion information of the target block. In the case that the
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motion information of the target block is the updated motion information including the modified
motion information and the existing motion information, the coding apparatus may detect
whether the existing motion information of target block A0 and target block A1 of the
neighboring next block is in accordance with a specific condition in an order of the arrow
direction and derive the existing motion information in accordance with the specific condition
which is detected firstly as MVP A which is included in the motion predictor candidate list.

[0131] In addition, the coding apparatus may detect whether the modified motion information
of the target block A0 and the target block A1 is in accordance with a specific condition in an
order of the arrow direction and derive the modified motion information in accordance with the
specific condition which is detected firstly as updated MVP A which is included in the motion
predictor candidate list.

[0132] Furthermore, the coding apparatus may detect whether the existing motion information
of target block BO, target block B1 and target block B2 of the neighboring next block is in
accordance with a predefined specific condition in an order of the arrow direction and derive
the existing motion information in accordance with the specific condition which is detected
firstly as MVP B which is included in the motion predictor candidate list.

[0133] In addition, the coding apparatus may detect whether the modified motion information
of target block BO, target block B1 and target block B2 is in accordance with a specific condition
in an order of the arrow direction and derive the updated motion information in accordance
with the specific condition which is detected firstly as updated MVP B which is included in the
motion predictor candidate list.

[0134] Furthermore, the coding apparatus may detect whether it is in accordance with a
specific condition in an order of the existing motion information of target block TO located in
the reference picture of the next block to the existing motion information of target block T1 and
derive the existing motion information in accordance with the specific condition which is
detected firstly as MVP Col which is included in the motion predictor candidate list.

[0135] In addition, the coding apparatus may detect whether it is in accordance with a specific
condition in an order of the modified motion information of target block TO located in the
reference picture of the next block to the modified motion information of target block T1 and
derive the modified motion information in accordance with the specific condition which is
detected firstly as MVP Col which is included in the motion predictor candidate list.

[0136] Meanwhile, in the case that smaller number of the MVP candidates in the motion
predictor candidate list are derived than a specific number, the coding apparatus derives zero
vector as MVP zero and include it in the motion predictor candidate list.

[0137] FIG. 12 schematically illustrates a video encoding method by an encoding apparatus
according to the present invention. The method shown in FIG. 12 may be performed by the
encoding apparatus shown in FIG. 1. In a detailed example, steps S1200 to S1230 of FIG. 12
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may be performed by a prediction unit of the encoding apparatus and step S1240 may be
performed by a memory of the encoding apparatus.

[0138] The encoding apparatus generates the motion information for the target block (step,
S1200). The encoding apparatus may apply the inter prediction to the target block. In the case
that the inter prediction is applied to the target block, the encoding apparatus may generate
the motion information for the target block by applying at least one of the skip mode, the merge
mode and the adaptive motion vector prediction (AMVP) mode. The motion information may be
referred to as first motion information. In the case of the skip mode and the merge mode, the
encoding apparatus may generate the motion information for the target block based on the
motion information of a neighboring block of the target block. The motion information may
include a motion vector and a reference picture index. The motion information may be bi-
prediction motion information or uni-prediction motion information. The bi-prediction motion
information may include LO reference picture index and LO motion vector, and L1 reference
picture index and L1 motion vector, and the uni-directional motion information may include LO
reference picture index and LO motion vector or L1 reference picture index and L1 motion
vector. The LO indicates reference picture list LO (list 0) and the L1 indicates reference picture
list L1 (list 1).

[0139] In the case of the AMVP mode, the encoding apparatus may derive the motion vector of
the target block by using the motion vector of the neighboring block of the target block as a
motion vector predictor (MVP) and generate the motion information including the motion vector
and the reference picture index for the motion vector.

[0140] The encoding apparatus derives a prediction sample by performing the inter prediction
for the target block based on the motion information (step, S1210). The encoding apparatus
may generate the prediction sample of the target block based on the reference picture index
and the motion vector included in the motion information.

[0141] The encoding apparatus generates a reconstructed block based on the prediction
sample (step, S1220). The encoding apparatus may generate the reconstructed block of the
target block based on the prediction sample or generate a residual signal of the target block
and generate the reconstructed block of the target block based on the residual signal and the
prediction sample.

[0142] The encoding apparatus generates modified motion information for the target block
based on the reconstructed block (step, S1230). The encoding apparatus may calculate the
modified reference picture index indicating a specific reference picture for the modified motion
information and a modified motion vector for the specific reference picture through various
methods. The modified motion information may be referred to as second motion information.
At least one method including direct methods such as an optical flow (OF) method, a block-
matching method, a frequency domain method, and the like and indirect methods such as a
singularity matching method, a method using a statistical property, and the like may be applied
to the method. In addition, the direct methods and the indirect methods may be applied
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simultaneously.

[0143] For example, the encoding apparatus may generate the modified motion information
through the block matching method. In this case, the encoding apparatus may measure a
degree of distortion by accumulating differential values between samples according to phases
of the reconstructed block of the target block and the reference block and use these as cost
functions, and then, detect a specific reference block of the reconstructed block. The encoding
apparatus may generate the modified motion information based on the detected specific
reference block. In other words, the encoding apparatus may generate the modified motion
information including the modified reference picture index indicating the specific reference
index and the modified motion vector indicating the specific reference block in the specific
reference picture. The encoding apparatus may detect the reference block of which summation
of the absolute values (or square values) of the differentials between samples according to the
phase of the reconstructed block of the target block among the reference blocks in the specific
reference picture as the specific reference block and derive the modified motion information
based on the specific reference block. As a method for representing the summation of the
absolute values of the differentials, the sum of absolute differences (SAD) may be used. In this
case, the summation of the absolute values of the differentials may be calculated by using
Equation 1 described above. In addition, as a method for representing the summation of the
absolute values of the differentials, the mean squared error (MSE) may be used. In this case,
the summation of the absolute values of the differentials may be calculated by using Equation
2 described above.

[0144] In addition, the specific reference picture for the modified motion information may be
derived as the reference picture indicated by the reference picture index included in the (first)
motion information, and the search area for detecting the specific reference block may be
limited to the reference blocks located in a predetermined area from the reference block
derived in the reference picture based on the motion vector related to the reference picture
included in the (first) motion information. That is, the encoding apparatus may derive the
reference block of which SAD from the reconstructed block is the minimum among the
reference blocks located in a predetermined area from the reference block derived in the
reference picture as the specific reference block based on the motion vector related to the
reference picture included in the (first) motion information.

[0145] In addition, in the case that a size of the reconstructed block is greater than a
predetermined size, the reconstructed block may be partitioned into a plurality of sub
reconstructed blocks, and a specific sub reconstructed block may be derived in a unit of sub
reconstructed block in the specific reference picture. In this case, the encoding apparatus may
derive the specific reference block based on the derived specific sub reconstructed blocks.

[0146] As another example, the encoding apparatus may generate the modified motion
information through the OF method. In this case, the encoding apparatus may calculate the
motion vector for the modified motion information of the target block based on an assumption
that a velocity of an object in the target block is uniform and sample values of the samples
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representing the object is not changed in an image. The motion vector may be calculated
through Equation 6 described above. The area of the samples indicating the object included in
the target block may be configured as an area of 3x3 size.

[0147] In the case of calculating the modified motion information through the methods
described above, the encoding apparatus may calculate the modified motion information so as
to have the same format as the (first) motion information. That is, the encoding apparatus may
calculate the modified motion information so as to have the same format as the motion
information between the bi-prediction motion information and the uni-prediction motion
information. The bi-prediction motion information may include LO reference picture index and
LO motion vector, and L1 reference picture index and L1 motion vector, and the uni-directional
motion information may include LO reference picture index and LO motion vector or L1
reference picture index and L1 motion vector. The LO indicates reference picture list LO (list 0)
and the L1 indicates reference picture list L1 (list 1).

[0148] In addition, the bi-prediction is available to be performed in the target picture in which
the target block is included, the encoding apparatus may calculate the modified motion
information as the bi-prediction motion information through the method described above.

[0149] However, after the modified motion information is calculated as the bi-prediction motion
information, in the case that an occlusion occurs on one of the specific reference blocks
derived by the bi-prediction motion information, the encoding apparatus may derive the
modified motion information as the uni-prediction motion information except the motion
information for the reference picture list of the specific reference picture in which the specific
reference block is included in which the occlusion occurs. Whether the occlusion is occurred
may be determined to be occurred when the differential value between the samples according
to the phase of the reference block derived based on the modified motion information and the
reconstructed block of the target block is greater than a specific threshold value. The threshold
value may be preconfigured.

[0150] For example, the encoding apparatus calculates the modified motion information as the
bi-prediction motion information, and in the case that the differential value between the
samples according to the phase of the specific reference block derived based on LO motion
vector and LO reference picture index of the modified motion information and the reconstructed
block of the target block is greater than the preconfigured threshold value, the encoding
apparatus may derive the modified motion information as the uni-prediction motion information
including L1 motion vector and L1 reference picture index.

[0151] For another example, the encoding apparatus calculates the modified motion
information as the bi-prediction motion information, and in the case that the differential value
between the samples according to the phase of the specific reference block derived based on
L1 motion vector and L1 reference picture index of the modified motion information and the
reconstructed block of the target block is greater than the preconfigured threshold value, the
encoding apparatus may derive the modified motion information as the uni-prediction motion
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information including LO motion vector and LO reference picture index.

[0152] In addition, in the case that the differential value between the samples according to the
phase of the specific reference block derived based on LO motion vector and LO reference
picture index and the reconstructed block of the target block is greater than the preconfigured
threshold value and in the case that the differential value between the samples according to
the phase of the specific reference block derived based on L1 motion vector and L1 reference
picture index and the reconstructed block of the target block is greater than the preconfigured
threshold value, the encoding apparatus may derive the motion information of the neighboring
block of the target block as the modified motion information or may not calculate the modified
motion information.

[0153] Meanwhile, the encoding apparatus may select the specific reference picture indicated
by the modified reference picture index included in the modified motion information through
various methods.

[0154] For example, the encoding apparatus may select the reference picture which is the
most recently encoded among the reference pictures included in the reference picture list LO
and generate the modified LO reference picture index indicating the reference picture. In
addition, the encoding apparatus may select the reference picture which is the most recently
encoded among the reference pictures included in the reference picture list L1 and generate
the modified L1 reference picture index indicating the reference picture.

[0155] For another example, the encoding apparatus may select the reference picture having
a POC of which an absolute value of a difference from a picture order count (POC) of the
target picture among the reference pictures included in the LO reference picture index and
generate the modified LO reference picture index indicating the reference picture. In addition,
the encoding apparatus may select the reference picture having a POC of which an absolute
value of a difference from a picture order count (POC) of the target picture among the
reference pictures included in the L1 reference picture index and generate the modified L1
reference picture index indicating the reference picture.

[0156] For another example, the encoding apparatus may select the reference picture that
belongs to the lowest layer on the hierarchical structure among the reference pictures included
in each of the reference picture lists and generate the modified reference picture index
indicating the reference picture. The reference picture that belongs to the lowest layer may be
I-slice or a reference picture which is encoded by applying a low quantization parameter (QP).

[0157] For another example, the encoding apparatus may select the reference picture
including a reference block of which reliability of the motion compensation is the highest in the
reference picture list and generate the modified reference picture index indicating the
reference picture. In other words, the encoding apparatus may derive the specific reference
block of the reconstructed block of the target block based on the reference pictures included in
the reference picture list and generate the modified reference picture index indicating the
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specific reference picture including the derived specific reference block.

[0158] The methods of generating the modified reference picture index of the modified motion
information described above may be independently applied or the methods may be applied in
combination.

[0159] In addition, although it is not shown, the encoding apparatus may generate the modified
motion information of the target block based on the original block of the target block. The
encoding apparatus may derive the specific reference block of the original block among the
reference blocks included in the reference pictures and generate the modified motion
information indicating the derived specific reference block.

[0160] The encoding apparatus updates the motion information of the target block based on
the modified motion information (step, S1240). The encoding apparatus may store the
modified motion information and update the motion information of the target block. The
encoding apparatus may update the motion information of the target block by substituting the
motion information used in predicting the target block to the modified motion information. In
addition, the encoding apparatus may update the motion information of the target block by
storing all the motion information and the modified motion information used in predicting the
target block. The updated motion information may be used for the motion information of the
next block neighboring the target block. For example, the merge mode is applied to the next
block neighboring the target block, the merge candidate list of the next block may include the
target block. In the case that the motion information of the target block is stored by substituting
the motion information used in predicting the target block to the modified motion information,
the merge candidate list of the next block may include the target block indicating the modified
motion information. In addition, all the motion information and the modified motion information
used in predicting the target block are stored in the motion information of the target block, the
merge candidate list of the next block may include the target block indicating the motion
information used in predicting the target block and the target block indicating the modified
motion information. The target block indicating the modified motion information may be
inserted as the spatial neighboring candidate block in the merge candidate list or inserted as
the temporal neighboring candidate block in the merge candidate list.

[0161] For another example, the AMVP mode is applied to the next block neighboring the
target block, like the method of inserting the updated motion information of the target block
neighboring the next block in the merge candidate list in the merge mode described above as
the spatial or temporal neighboring motion information, the method of inserting the updated
motion information of the neighboring block in the motion vector predictor candidate list in the
next block above as the spatial or temporal motion vector predictor candidate may be applied.
That is, the encoding apparatus may generate the motion vector predictor candidate list
including the updated motion information of the target block neighboring the next block.

[0162] For example, in the case that the updated motion information of the target block
neighboring the next block includes only the modified motion information, the motion vector
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predictor candidate list may include the modified motion information as the spatial motion
vector predictor candidate.

[0163] For another example, in the case that the updated motion information of the target
block neighboring the next block includes the modified motion information and the existing
motion information of the target block, the motion vector predictor candidate list may include
the modified motion information selected according to a specific condition among the existing
motion information selected according to a specific condition and the modified motion
information of the target blocks neighboring the next block among the existing motion
information of the target block neighboring the next block as the respective spatial motion
vector predictor candidate.

[0164] Meanwhile, the motion vector predictor candidate list of the next block may include the
updated motion information of the collocated block of the same position as the position of the
next block and the updated motion information of the neighboring block of the same position
block as the temporal motion vector predictor candidate list in the reference picture of the next
block. For example, in the case that the updated motion information of the collocated block of
the same position as the position of the next block and the updated motion information of the
neighboring block of the same position block include only the modified motion information of
each block, the motion vector predictor candidate list may include the modified motion
information as the temporal motion vector predictor candidate list.

[0165] For another example, in the case that the updated motion information includes the
same position block, the respective modified motion information of the neighboring block of the
same position block and the existing motion information of the same position block, the motion
vector predictor candidate list may include the modified motion information selected according
to the specific condition among the existing motion information selected according to the
specific condition and the modified motion information among the existing motion information
as separate spatial motion vector predictor candidate, respectively.

[0166] Meanwhile, the stored motion information and the motion information for transmission
may have different resolution. For example, the encoding apparatus encodes and transmits
the information for the motion information and the modified motion information is stored for the
motion information neighboring the target block, the unit of motion vector included in the
motion information may have a unit of 1/4 fractional sample and the unit of motion vector of the
modified motion information may represent a unit of 1/8 fractional sample or 1/16 fractional
sample.

[0167] Meanwhile, although it is not shown, the encoding apparatus may determine whether to
update the (first) motion information of the target block by performing the comparison
procedure between the (first) motion information and the modified motion information based on
the reconstructed block of the target block. For example, the encoding apparatus may
determine whether to update the target block by comparing the amount of data of the residual
signal of the specific reference block derived based on the modified motion information and the
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reconstructed block of the target block with the amount of data of the residual signal of the
reference block derived based on the motion information and the reconstructed block. Among
the amounts of data, in the case that the amount of data of the residual signal of the specific
reference block and the reconstructed block is smaller, the encoding apparatus may determine
to update the motion information and the target block. In addition, among the amounts of data,
in the case that the amount of data of the residual signal of the specific reference block and the
reconstructed block is not smaller, the encoding apparatus may determine not to update the
motion information and the target block.

[0168] In addition, the encoding apparatus may determine whether to update the (first) motion
information of the target block by performing the comparison procedure between the motion
information and the modified motion information based on the original block of the target block.
For example, the encoding apparatus may determine whether to update the target block by
comparing the amount of data of the residual signal of the specific reference block derived
based on the modified motion information and the original block of the target block with the
amount of data of the residual signal of the reference block derived based on the motion
information and the original block. Among the amounts of data, in the case that the amount of
data of the residual signal of the specific reference block and the original block is smaller, the
encoding apparatus may determine to update the motion information and the target block. In
addition, among the amounts of data, in the case that the amount of data of the residual signal
of the specific reference block and the original block is not smaller, the encoding apparatus
may determine not to update the motion information and the target block.

[0169] Meanwhile, the encoding apparatus may generate and encode the additional
information indicating whether to update and output it through bitstream. For example, the
additional information indicating whether to update may be referred as an update flag. The
case that the update block is 1 may indicate that the motion information is updated and the
case that the update block is 0 may indicate that the motion information is not updated. For
example, the update flag may be transmitted in a unit of PU. Alternatively, the update flag may
be transmitted in a unit of CU, a unit of CTU or a unit of slice and may be transmitted through a
higher level such as a unit of picture parameter set (PPS) or a unit of sequence parameter set
(SPS).

[0170] Meanwhile, the encoding apparatus may further generate motion vector update
differential information that indicates differential between the existing motion vector and the
modified motion information and encode and output it. The motion vector update differential
information may be transmitted in the unit of PU.

[0171] Although it is not shown, the encoding apparatus may encode and output the
information on the residual sample for the target block. The information on the residual sample
may include transform coefficients for the residual sample.

[0172] FIG. 13 schematically illustrates a video decoding method by a decoding apparatus
according to the present invention. The method shown in FIG. 13 may be performed by the
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decoding apparatus shown in FIG. 2. In a detailed example, step S1300 of FIG. 13 may be
performed by an entropy decoding unit of the decoding apparatus, steps S1310 to S1340may
be performed by a prediction unit of the decoding apparatus and step S1350 may be
performed by a memory of the decoding apparatus.

[0173] The decoding apparatus obtains the information for the inter prediction of the target
block through a bitstream (step, S1300). The inter prediction or an intra prediction may be
applied to the target block. In the case that the inter prediction is applied to the target block,
the decoding apparatus may obtain the information for the inter prediction of the target block
through the bitstream. In addition, the decoding apparatus may obtain the motion vector
update differential information that indicates differential between the existing motion vector of
the target block and the modified motion information through the bitstream. Furthermore, the
decoding apparatus may obtain addition information whether to update the target block
through the bitstream. For example, the addition information indicating whether to update may
be referred to as an update flag.

[0174] The decoding apparatus derives the motion information of the target block based on
the information on the inter prediction (step, S1310). The motion information may be referred
to as first motion information. The information on the inter prediction may represent a mode
which is applied to the target block among the skip mode, the merge mode and the adaptive
motion vector prediction (AMVP) mode. In the case that the skip mode or the merge mode is
applied to the target block, the decoding apparatus may generate the merge candidate list
including neighboring blocks of the target block and obtain a merge index indicating a
neighboring block among the neighboring blocks included in the merge candidate list. The
merge index may be included in the information on the inter prediction. The decoding
apparatus may derive the motion information of the neighboring block indicated by the merge
index as the motion information of the target block.

[0175] In the case that the AMVP mode is applied to the target block, the decoding apparatus
may generate a list based on the neighboring blocks of the target block like in the merge
mode. The decoding apparatus may generate the index indicating a neighboring block among
the neighboring blocks included in the generated list and a motion vector difference (MVD)
between the motion vector of the neighboring block indicated by the index and the motion
vector of the target block. The index and the MVD may be included in the information on the
inter prediction. The decoding apparatus may generate the motion information of the target
block based on the motion vector of the neighboring block indicated by the index and the MVD

[0176] The motion information may include a motion vector and a reference picture index. The
motion information may be bi-prediction motion information or uni-prediction motion
information. The bi-prediction motion information may include LO reference picture index and
LO motion vector, and L1 reference picture index and L1 motion vector, and the unidirectional
motion information may include LO reference picture index and LO motion vector or L1
reference picture index and L1 motion vector. The LO indicates reference picture list LO (list 0)
and the L1 indicates reference picture list L1 (list 1).
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[0177] The decoding apparatus derives a prediction sample by performing the inter prediction
for the target block based on the motion information (step, S1320). The decoding apparatus
may generate the prediction sample of the target block based on the reference picture index
and the motion vector included in the motion information.

[0178] The decoding apparatus generates a reconstructed block based on the prediction
sample (step, S1330). In the case that the skip mode is applied to the target block, the
decoding apparatus may generate the reconstructed block of the target block based on the
prediction sample. In the case that the merge mode or the AMVP mode is applied to the target
block, the decoding apparatus may generate a residual signal of the target block through the
bitstream and generate the reconstructed block of the target block based on the residual signal
and the prediction sample.

[0179] The encoding apparatus derives modified motion information for the target block based
on the reconstructed block (step, S1340). The decoding apparatus may calculate the modified
reference picture index indicating a specific reference picture for the modified motion
information and a modified motion vector for the specific reference picture through various
methods. The modified motion information may be referred to as second motion information.
At least one method including direct methods such as an optical flow (OF) method, a block-
matching method, a frequency domain method, and the like and indirect methods such as a
singularity matching method, a method using a statistical property, and the like may be applied
to the method. In addition, the direct methods and the indirect methods may be applied
simultaneously.

[0180] For example, the decoding apparatus may generate the modified motion information
through the block matching method. In this case, the decoding apparatus may measure a
degree of distortion by accumulating differential values between samples according to phases
of the reconstructed block of the target block and the reference block and use these as cost
functions, and then, detect a specific reference block of the reconstructed block. The decoding
apparatus may generate the modified motion information based on the detected specific
reference block. In other words, the decoding apparatus may generate the modified motion
information including the modified reference picture index indicating the specific reference
index and the modified motion vector indicating the specific reference block in the specific
reference picture. The decoding apparatus may detect the reference block of which summation
of the absolute values (or square values) of the differentials between samples according to the
phase of the reconstructed block of the target block among the reference blocks in the specific
reference picture as the specific reference block and derive the modified motion information
based on the specific reference block. As a method for representing the summation of the
absolute values of the differentials, the sum of absolute differences (SAD) may be used. In this
case, the summation of the absolute values of the differentials may be calculated by using
Equation 1 described above. In addition, as a method for representing the summation of the
absolute values of the differentials, the mean squared error (MSE) may be used. In this case,
the summation of the absolute values of the differentials may be calculated by using Equation
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2 described above.

[0181] In addition, the specific reference picture for the modified motion information may be
derived as the reference picture indicated by the reference picture index included in the (first)
motion information, and the search area for detecting the specific reference block may be
limited to the reference blocks located in a predetermined area from the reference block
derived in the specific reference picture based on the motion vector related to the reference
picture included in the (first) motion information. That is, the decoding apparatus may derive
the reference block of which SAD from the reconstructed block is the minimum among the
reference blocks located in a predetermined area from the reference block derived in the
specific reference picture as the specific reference block based on the motion vector related to
the reference picture included in the motion information.

[0182] In addition, in the case that a size of the reconstructed block is greater than a
predetermined size, the reconstructed block may be partitioned into a plurality of sub
reconstructed blocks, and a specific sub reconstructed block may be derived in a unit of sub
reconstructed block in the specific reference picture. In this case, the decoding apparatus may
derive the specific reference block based on the derived specific sub reconstructed blocks.

[0183] As another example, the decoding apparatus may generate the modified motion
information through the OF method. In this case, the decoding apparatus may calculate the
modified motion vector for the modified motion information of the target block based on an
assumption that a velocity of an object in the target block is uniform and sample values of the
samples representing the object is not changed in an image. The motion vector may be
calculated through Equation 6 described above. The area of the samples indicating the object
included in the target block may be configured as an area of 3x3 size.

[0184] In the case of calculating the modified motion information through the methods
described above, the decoding apparatus may calculate the modified motion information so as
to have the same format as the (first) motion information. That is, the decoding apparatus may
calculate the modified motion information so as to have the same format as the motion
information between the bi-prediction motion information and the uni-prediction motion
information. The bi-prediction motion information may include LO reference picture index and
LO motion vector, and L1 reference picture index and L1 motion vector, and the unidirectional
motion information may include LO reference picture index and LO motion vector or L1
reference picture index and L1 motion vector. The LO indicates reference picture list LO (list 0)
and the L1 indicates reference picture list L1 (list 1).

[0185] In addition, the bi-prediction is available to be performed in the target picture in which
the target block is included, the decoding apparatus may calculate the modified motion
information as the bi-prediction motion information through the method described above.
However, after the modified motion information is calculated as the bi-prediction motion
information, in the case that an occlusion occurs on one of the reference blocks derived by the
bi-prediction motion information, the decoding apparatus may derive the modified motion
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information as the uni-prediction motion information except the motion information for the
reference picture list of the specific reference picture in which the specific reference block is
included in which the occlusion occurs. Whether the occlusion is occurred may be determined
to be occurred when the differential value between the samples according to the phase of the
specific reference block derived based on the modified motion information and the
reconstructed block of the target block is greater than a specific threshold value. The threshold
value may be preconfigured.

[0186] For example, the decoding apparatus calculates the modified motion information as the
bi-prediction motion information, and in the case that the differential value between the
samples according to the phase of the specific reference block derived based on LO motion
vector and LO reference picture index of the modified motion information and the reconstructed
block of the target block is greater than the preconfigured threshold value, the encoding
apparatus may derive the modified motion information as the uni-prediction motion information
including L1 motion vector and L1 reference picture index.

[0187] For another example, the decoding apparatus calculates the modified motion
information as the bi-prediction motion information, and in the case that the differential value
between the samples according to the phase of the specific reference block derived based on
L1 motion vector and L1 reference picture index of the modified motion information and the
reconstructed block of the target block is greater than the preconfigured threshold value, the
decoding apparatus may derive the modified motion information as the uni-prediction motion
information including LO motion vector and LO reference picture index.

[0188] In addition, in the case that the differential value between the samples according to the
phase of the specific reference block derived based on LO motion vector and LO reference
picture index and the reconstructed block of the target block is greater than the preconfigured
threshold value and in the case that the differential value between the samples according to
the phase of the specific reference block derived based on L1 motion vector and L1 reference
picture index and the reconstructed block of the target block is greater than the preconfigured
threshold value, the decoding apparatus may derive the motion information of the neighboring
block of the target block as the modified motion information or may not calculate the modified
motion information.

[0189] Meanwhile, the decoding apparatus may select the specific reference picture indicated
by the modified reference picture index included in the modified motion information through
various methods.

[0190] For example, the decoding apparatus may select the reference picture which is the
most recently encoded among the reference pictures included in the reference picture list LO
and generate the modified LO reference picture index indicating the reference picture. In
addition, the decoding apparatus may select the reference picture which is the most recently
encoded among the reference pictures included in the reference picture list L1 and generate
the modified L1 reference picture index indicating the reference picture.
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[0191] For another example, the decoding apparatus may select the reference picture having
a POC of which an absolute value of a difference from a picture order count (POC) of the
target picture among the reference pictures included in the LO reference picture index and
generate the modified LO reference picture index indicating the reference picture. In addition,
the decoding apparatus may select the reference picture having a POC of which an absolute
value of a difference from a picture order count (POC) of the target picture among the
reference pictures included in the L1 reference picture index and generate the modified L1
reference picture index indicating the reference picture.

[0192] For another example, the decoding apparatus may select the reference picture that
belongs to the lowest layer on the hierarchical structure among the reference pictures included
in each of the reference picture lists and generate the modified reference picture index
indicating the reference picture. The reference picture that belongs to the lowest layer may be
I-slice or a reference picture which is encoded by applying a low quantization parameter (QP).

[0193] For another example, the decoding apparatus may select the reference picture
including a reference block of which reliability of the motion compensation is the highest in the
reference picture list and generate the modified reference picture index indicating the
reference picture. In other words, the decoding apparatus may derive the specific reference
block of the reconstructed block of the target block based on the reference pictures included in
the reference picture list and generate the modified reference picture index indicating the
specific reference picture including the derived specific reference block.

[0194] The methods of generating the modified reference picture index of the modified motion
information described above may be independently applied or the methods may be applied in
combination.

[0195] Meanwhile, the decoding apparatus may obtain the motion vector update differential
information indicating a differential between the existing motion vector of the target block and
the modified motion vector through the bitstream. In this case, the decoding apparatus may
derive the modified motion information by summing the (first) motion information of the target
block and the motion vector update differential information. The motion vector update
differential information may be transmitted in a unit of PU described above.

[0196] The decoding apparatus updates the motion information of the target block based on
the modified motion information (step, S1350). The decoding apparatus may store the
modified motion information and update the motion information of the target block. The
decoding apparatus may update the motion information of the target block by substituting the
motion information used in predicting the target block to the modified motion information. In
addition, the decoding apparatus may update the motion information of the target block by
storing all the motion information and the modified motion information used in predicting the
target block. The updated motion information may be used for the motion information of the
next block neighboring the target block.
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[0197] For example, the merge mode is applied to the next block neighboring the target block,
the merge candidate list of the next block may include the target block. In the case that the
motion information of the target block is stored by substituting the motion information used in
predicting the target block to the modified motion information, the merge candidate list of the
next block may include the target block indicating the modified motion information. In addition,
all the motion information and the modified motion information used in predicting the target
block are stored in the motion information of the target block, the merge candidate list of the
next block may include the target block indicating the motion information used in predicting the
target block and the target block indicating the modified motion information. The target block
indicating the modified motion information may be inserted as the spatial neighboring
candidate block in the merge candidate list or inserted as the temporal neighboring candidate
block in the merge candidate list.

[0198] For another example, the AMVP mode is applied to the next block neighboring the
target block, like the method of inserting the updated motion information of the target block
neighboring the next block in the merge candidate list in the merge mode described above as
the spatial or temporal neighboring motion information, the method of inserting the updated
motion information of the neighboring block in the motion vector predictor candidate list in the
next block above as the spatial or temporal motion vector predictor candidate may be applied.
That is, the decoding apparatus may generate the motion vector predictor candidate list
including the updated motion information of the target block neighboring the next block.

[0199] For example, in the case that the updated motion information of the target block
neighboring the next block includes only the modified motion information, the motion vector
predictor candidate list may include the modified motion information as the spatial motion
vector predictor candidate.

[0200] For another example, in the case that the updated motion information of the target
block neighboring the next block includes the modified motion information and the existing
motion information of the target block, the motion vector predictor candidate list may include
the modified motion information selected according to a specific condition among the existing
motion information selected according to a specific condition and the modified motion
information of the target blocks neighboring the next block among the existing motion
information of the target block neighboring the next block as the respective spatial motion
vector predictor candidate.

[0201] Meanwhile, the motion vector predictor candidate list of the next block may include the
updated motion information of the collocated block of the same position as the position of the
next block and the updated motion information of the neighboring block of the same position
block as the temporal motion vector predictor candidate list in the reference picture of the next
block. For example, in the case that the updated motion information of the collocated block of
the same position as the position of the next block and the updated motion information of the
neighboring block of the same position block include only the modified motion information of
each block, the motion vector predictor candidate list may include the modified motion
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information as the temporal motion vector predictor candidate list.

[0202] For another example, in the case that the updated motion information includes the
same position block, the respective modified motion information of the neighboring block of the
same position block and the existing motion information of the same position block, the motion
vector predictor candidate list may include the modified motion information selected according
to the specific condition among the existing motion information selected according to the
specific condition and the modified motion information among the existing motion information
as separate spatial motion vector predictor candidate, respectively.

[0203] Meanwhile, the stored motion information and the motion information for transmission
may have different resolution. For example, the decoding apparatus decodes and transmits
the information for the motion information and the modified motion information is stored for the
motion information neighboring the target block, the unit of motion vector included in the
motion information may have a unit of 1/4 fractional sample and the unit of motion vector of the
modified motion information may represent a unit of 1/8 fractional sample or 1/16 fractional
sample.

[0204] Meanwhile, although it is not shown, the decoding apparatus may determine whether to
update the (first) motion information of the target block by performing the comparison
procedure between the (first) motion information and the modified motion information based on
the reconstructed block of the target block. For example, the decoding apparatus may
determine whether to update the target block by comparing the amount of data of the residual
signal of the specific reference block derived based on the modified motion information and the
reconstructed block of the target block with the amount of data of the residual signal of the
reference block derived based on the motion information and the reconstructed block. Among
the amounts of data, in the case that the amount of data of the residual signal of the specific
reference block and the reconstructed block is smaller, the decoding apparatus may determine
to update the motion information and the target block. In addition, among the amounts of data,
in the case that the amount of data of the residual signal of the specific reference block and the
reconstructed block is not smaller, the decoding apparatus may determine not to update the
motion information and the target block.

[0205] Meanwhile, the decoding apparatus may obtain the additional information indicating
whether to update the target block through the bitstream. For example, the additional
information indicating whether to update may be referred as an update flag. The case that the
update block is 1 may indicate that the motion information is updated and the case that the
update block is 0 may indicate that the motion information is not updated. For example, the
update flag may be transmitted in a unit of PU. Alternatively, the update flag may be
transmitted in a unit of CU, a unit of CTU or a unit of slice and may be transmitted through a
higher level such as a unit of picture parameter set (PPS) or a unit of sequence parameter set
(SPS).

[0206] According to the present invention described above, after decoding procedure of a
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target block, modified motion information of the target block is calculated, and can be updated
to more accurate motion information, and through this, overall coding efficiency can be
improved.

[0207] In addition, according to the present invention, motion information of a next block
neighboring the target block can be derived based on the updated motion information of the
target block, and propagation of distortion can be decreased, and through this, overall coding
efficiency can be improved.

[0208] The method according to the present disclosure described above may be implemented
in software. The encoding device and/or decoding device according to the present disclosure
may be included in a device that performs image processing, for example, for a TV, a
computer, a smart phone, a set-top box, or a display device.

[0209] When the embodiments of the present disclosure are implemented in software, the
above-described method may be implemented by modules (processes, functions, and so on)
that perform the functions described above. Such modules may be stored in memory and
executed by a processor. The memory may be internal or external to the processor, and the
memory may be coupled to the processor using various well known means. The processor
may comprise an application-specific integrated circuit (ASIC), other chipsets, a logic circuit
and/or a data processing device. The memory may include a ROM (read-only memory), a
RAM (random access memory), a flash memory, a memory card, a storage medium, and/or
other storage device.
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PATENTIKRAY

1. Videoafkodningsapparat (200), hvilket videoafkodningsapparat (200) er konfigure-
ret til:

at udlede bevaegelsesinformation for en fagrste malblok;

at udlede modificeret bevaegelsesinformation for den fagrste malblok baseret pa bevee-
gelsesinformationen og bi-forudsigelse;

at opna information om inter-forudsigelse for en anden malblok fra en bitstrgm, hvor
informationen om inter-forudsigelsen indbefatter

modusinformation som angiver at en sammenlaegningsmodus anvendes pa den
anden malblok, og
en sammenlagningsindeksinformation for den anden malblok;

at fastsla at sammenlagningsmodusen anvendes pa den anden malblok baseret pa
modusinformationen;

at konfigurere en sammenlagningskandidatliste for den anden malblok baseret pa
rumlige naboblokke og en tidsmaessig naboblok af den anden malblok;

at veelge én af sammenlaegningskandidaterne som udggr sammenlagningskandidatli-
sten, baseret pd sammenlagningsindeksinformationen;

at udlede bevaegelsesinformation for den anden malblok baseret pa den valgte sam-
menlagningskandidat;

at generere forudsigelsesprgver for den anden malblok ved at udfgre inter-forudsigel-
sen baseret pa bevaegelsesinformationen for den anden malblok; og

at generere rekonstruerede prgver baseret pa forudsigelsesprgverne,

hvor sammenlagningskandidaterne indbefatter rumlige bevagelsesinformationskan-
didater og en tidsmaessig bevaegelsesinformationskandidat, hvor de rumlige bevaegelsesin-
formationskandidater udledes baseret pa de rumlige naboblokke og den tidsmaessige bevae-
gelsesinformationskandidat udledes baseret pa den tidsmaessige naboblok,

hvor nar den tidsmaessige naboblok svarer til den fgrste malblok, sa udledes den tids-
maessige bevaegelsesinformationskandidat ved anvendelse af den modificerede bevagelses-
information for den fgrste malblok,

kendetegnet ved, at ndr den rumlige naboblok svarer til den fgrste malblok, sa
udledes den rumlige bevaegelsesinformationskandidat ved anvendelse af bevaegelsesinfor-
mationen for den fgrste malblok.

2. Videoafkodningsapparat ifglge krav 1, hvor videoafkodningsapparatet yderligere er
konfigureret til at fastsla hvorvidt bevaegelsesinformationen for den farste malblok skal op-
dateres, hvor nar bevaegelsesinformationen for den farste malblok fastslas til at skulle op-
dateres, sa opdaterer videoafkodningsapparatet bevaegelsesinformationen for den fgrste
malblok baseret pa den modificerede bevaegelsesinformation for den fgrste malblok.
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3. Videoafkodningsapparat ifglge krav 1, hvor ndr en enhed af en bevaegelsesvektor
indbefattet i bevaegelsesinformationen for den fgrste malblok angiver en enhed af 1/4-frak-
tionsprgve, sa angiver enheden af en bevaegelsesvektor indbefattet i den modificerede be-
vaegelsesinformation for den farste malblok en enhed af 1/8-fraktionsprave.

4. Videoafkodningsapparat ifglge krav 1, hvor videoafkodningsapparatet yderligere er
konfigureret til

at udlede et specifikt referencebillede for den modificerede bevaegelsesinformation
blandt referencebillederne,

at detektere en specifik referenceblok blandt referenceblokkene i det specifikke refe-
rencebillede, og

at udlede den modificerede bevaagelsesinformation indbefattende det modificerede re-
ferencebilledeindeks som indikerer det specifikke referencebillede, og den modificerede be-
vagelsesvektor som indikerer den specifikke referenceblok.

5. Videoafkodningsapparat ifalge krav 4, hvor den specifikke referenceblok udledes
som en referenceblok hvis sum af forskel, SAD, fra referenceblokken er et minimum blandt
referenceblokkene i det specifikke referencebillede, hvor SAD bestemmes baseret pa den
folgende ligning:

§:

bajde bradde

Saps 3N bloky, i~ blok 5D

i

i\

hvor blokq.(i,j) betegner en rekonstrueret prgve af (i, j)-koordinat i den rekonstrue-
rede blok, blokr(i,j) betegner en rekonstrueret prgve af (i, j)-koordinat i referenceblokken,
'bredde’ betegner en bredde af den rekonstruerede blok og 'hgjde' betegner en hgjde af den
rekonstruerede blok.

6. Videoafkodningsapparat ifglge krav 4 eller 5,

hvor det specifikke referencebillede for den modificerede bevasgelsesinformation ud-
ledes som et referencebillede indikeret ved referencebilledeindekset indbefattet i bevaegel-
sesinformationen, og

hvor referenceblokken af hvilken SAD af referenceblokken udledes som den specifikke
referenceblok blandt referenceblokkene indbefattet i et forudbestemt omrade fra reference-
blokken som udledes fra det specifikke referencebillede baseret pa bevaegelsesvektoren ind-
befattet i bevaegelsesinformationen.

7. Videoafkodningsapparat ifglge krav 1, hvor den modificerede bevasgelsesinforma-
tion for den fgrste malblok udledes gennem en optisk-strgm-, OF-,- fremgangsmade udfart
baseret pa LO-bevaegelsesvektor og L1-bevagelsesvektor indbefattet i bevaegelsesinforma-

tionen.
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8. Videoafkodningsapparat ifglge krav 1, hvor den modificerede bevaegelsesinforma-
tion er bi-forudsigelsesbevagelsesinformation, og hvor bi-forudsigelsesbevaegelsesinforma-
tionen indbefatter LO-bevaegelsesvektor og LO-referencebilledeindeks, og L1l-bevaegelses-
vektor og L1-referencebilledeindeks.

9. Videoafkodningsapparat ifglge krav 8, hvor LO-referencebilledeindekset af den mo-
dificerede bevaegelsesinformation indikerer et referencebillede som har en billedordenstal-
vaerdi (ENG: picture order count), POC, hvis absolut vaerdi af en forskel fra POC af det fgrste
billede i hvilket den fgrste malblok er inkluderet, er en mindste blandt referencebillederne
indbefattet i referencebilledelisten LO, og

hvor L1-referencebilledeindekset af den modificerede bevaegelsesinformation indikerer
et referencebillede som har en billedordenstalvaardi, POC, hvis absolut vaardi af en forskel
fra POC af det forste billede i hvilket den fgrste malblok er indbefattet, er et mindste blandt
referencebillederne indbefattet i referencebilledelisten L1.

10. Videoafkodningsapparat ifglge krav 1, hvor videoafkodningsapparatet yderligere
er konfigureret til at fastsld hvorvidt bevaegelsesinformationen for den fagrste malblok skal
opdateres,

hvor hvorvidt bevaegelsesinformationen for den farste malblok skal opdateres kan fast-
slds ved at sammenligne en maengde af data af et restsignal mellem en specifik reference-
blok udledt baseret pa den modificerede bevaegelsesinformation og en rekonstrueret blok af
den fgrste malblok og en maengde af data af et restsignal mellem en referenceblok udledt
baseret pa bevaegelsesinformationen og den rekonstruerede blok af den fgrste blok.

11. Videokodningsapparat (100), hvilket videokodningsapparat (100) er konfigureret
til:

at udlede bevaegelsesinformation for en fgrste malblok;

at udlede modificeret bevaegelsesinformation for den forste malblok baseret pa bevee-
gelsesinformationen og bi-forudsigelse;

at fastsla at en sammenlaegningsmodus anvendes pa en anden malblok;

at konfigurere en sammenlagningskandidatliste for den anden malblok baseret pa
rumlige naboblokke og en tidsmaessig naboblok af den anden malblok;

at veelge én af sammenlaegningskandidaterne som udggr sammenlaegningskandidatli-
sten;

at generere modusinformation som angiver at sammenlagningsmodussen anvendes
pa den anden malblok;

at generere sammenlagningsindeksinformation for den anden malblok som indikerer

den valgte sammenlagningskandidat; og
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at indkode information om inter-forudsigelse indbefattende modusinformationen og
sammenlagningsindeksinformationen,

hvor sammenlagningskandidaterne indbefatter rumlige bevaegelsesinformationskan-
didater og en tidsmaessig bevagelsesinformationskandidat, hvor de rumlige bevaegelsesin-
formationskandidater udledes baseret pa de rumlige naboblokke og den tidsmaessige bevae-
gelsesinformationskandidat udledes baseret pa den tidsmaessige naboblok,

hvor nar den tidsmaessige naboblok svarer til den fgrste malblok, sa udledes den tids-
maessige bevaegelsesinformationskandidat ved anvendelse af den modificerede bevagelses-
information for den fgrste malblok,

kendetegnet ved, at ndr den rumlige naboblok svarer til den fgrste malblok, sa
udledes den rumlige bevaegelsesinformationskandidat ved anvendelse af bevaegelsesinfor-
mationen for den fgrste malblok.

12. Computer-laesbart digitalt lagringsmedium som lagrer en bitstrom genereret ved

at udlede bevaegelsesinformation for en fagrste malblok;

at udlede modificeret bevaegelsesinformation for den fgrste malblok baseret pa bevae-
gelsesinformationen og bi-forudsigelse;

at fastsld at en sammenlaegningsmodus anvendes pa en anden malblok;

at konfigurere en sammenlagningskandidatliste for den anden malblok baseret pa
rumlige naboblokke og en tidsmaessig naboblok af den anden malblok;

at veelge én af sammenlaegningskandidaterne som udggr sammenlaegningskandidatli-
sten;

at generere modusinformation som angiver at sammenlagningsmodussen anvendes
pa den anden malblok;

at generere sammenlagningsindeksinformation for den anden malblok som indikerer
den valgte sammenlagningskandidat; og

at indkode information om inter-forudsigelse indbefattende modusinformationen og
sammenlagningsindeksinformationen for at udlaese bitstrammen,

hvor sammenlagningskandidaterne indbefatter rumlige bevagelsesinformationskan-
didater og en tidsmaessig bevaegelsesinformationskandidat, hvor de rumlige bevaegelsesin-
formationskandidater udledes baseret pa de rumlige naboblokke og den tidsmaessige bevae-
gelsesinformationskandidat udledes baseret pa den tidsmaessige naboblok,

hvor nar den tidsmaessige naboblok svarer til den fgrste malblok, sa udledes den tids-
maessige bevaegelsesinformationskandidat ved anvendelse af den modificerede bevagelses-
information for den fgrste malblok,

kendetegnet ved, at ndr den rumlige naboblok svarer til den fgrste malblok, sa
udledes den rumlige bevaegelsesinformationskandidat ved anvendelse af bevaegelsesinfor-
mationen for den fgrste malblok.
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13. Fremgangsmade til at transmittere en bitstrgm af videoinformation omfattende:
at opna bitstrgmmen af videoinformationen om inter-forudsigelse indbefattende mo-
dusinformation og sammenlagningsindeksinformation, hvor videoinformationen om inter-
forudsigelse genereres ved
at udlede bevaegelsesinformation for en fgrste malblok;
at udlede modificeret bevaegelsesinformation for den fgrste malblok baseret pa
bevaegelsesinformationen og bi-forudsigelse;
at fastsld at en sammenlaegningsmodus anvendes pa en anden malblok;
at konfigurere en sammenlagningskandidatliste for den anden malblok baseret
pa rumlige naboblokke og en tidsmaessig naboblok af den anden malblok; og
at veelge én af sammenlagningskandidaterne som udggr sammenlaegningskan-
didatlisten; og
at transmittere bitstrommen af videoinformationen om inter-forudsigelse indbefat-
tende modusinformationen og sammenlagningsindeksinformationen,
hvor sammenlagningskandidaterne indbefatter rumlige bevagelsesinformationskan-
didater og en tidsmaessig bevaegelsesinformationskandidat, hvor de rumlige bevaegelsesin-
formationskandidater udledes baseret pa de rumlige naboblokke og den tidsmaessige bevae-
gelsesinformationskandidat udledes baseret pa den tidsmaessige naboblok,
hvor nar den tidsmaessige naboblok svarer til den fgrste malblok, sd udledes den tids-
maessige bevaegelsesinformationskandidat ved anvendelse af den modificerede bevagelses-
information for den fgrste malblok,
kendetegnet ved, at ndr den rumlige naboblok svarer til den fgrste malblok, sa
udledes den rumlige bevaegelsesinformationskandidat ved anvendelse af bevaegelsesinfor-
mationen for den fgrste malblok.
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FIG. 6
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FIG. 12
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FIG. 13
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