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DESCRIPTION

[TECHNICAL FIELD]

[0001] The present invention generally relates to a moving picture encoding and decoding
technology, and more particularly, to a moving picture encoding and decoding technology
utilizing motion compensation prediction.

[BACKGROUND ART]

[0002] As a typical moving picture compression-coding method, there is MPEG-4 AVC/H.264
standard. The MPEG-4 AVC/H.264 utilizes motion compensation, where a picture is partitioned
into a plurality of rectangular blocks, a picture that has been already encoded or decoded is
used as a reference picture, and a movement from the reference picture is predicted. A
method that predicts movement by this motion compensation is referred to as inter prediction
or motion compensation prediction. According to inter prediction of MPEG-4AVC/H.264, a
plurality of pictures can be used as reference pictures, and a most appropriate reference
picture is chosen from the plurality of reference pictures for each block so as to perform motion
compensation prediction. Therefore, a reference index is assigned to each reference picture,
and a reference picture is specified by the reference index. For a B picture, up to two pictures
can be selected from decoded reference pictures and be used for inter prediction. Two types
of prediction based respectively on these two reference pictures are distinguished as LO
prediction (list 0 prediction), which is mainly used as prediction for a previous picture, and L1
prediction (list 0 prediction), which is mainly used as prediction for a subsequent picture,
respectively.

[0003] In addition, bi-prediction, which uses two types of inter prediction (i.e., LO prediction and
L1 prediction), is also defined. In case of bi-prediction, prediction for both directions is
performed, inter-predicted signals of LO prediction and L1 prediction respectively are multiplied
by a weighting coefficient, an offset value is added and convolution is performed so as to
generate an ultimate inter prediction picture signal. The weighting coefficient used for weighted
prediction and the offset value are defined by a typical value for each reference picture of each
list on a picture by picture basis, and encoded. Coding information relating to inter prediction
includes: a prediction mode that differentiate among LO prediction, L1 prediction, and bi-
prediction for each block; a reference index that specifies a reference picture for each
reference list of each block; and a motion vector that represents a direction of movement and
an amount of movement of a block. This coding information is encoded and/or decoded.

[0004] Further, according to MPEG-4 AVC/H.264, a direct mode, where inter prediction
information of a block subject to encoding or decoding is generated from inter prediction
information of a decoded block, is defined. Since encoding of inter prediction information is not
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required, encoding efficiency is improved with the direct mode.

[0005] An explanation will be given on a time direct mode that uses a correlation of inter
prediction information over time, while referring to Fig. 42. A picture, of which the reference
index of L1 is registered to 0, is used as a base picture colPic. A block at a position identical to
a block subject to encoding or decoding in the base picture colPic is used as a base block.

[0006] If the base block is encoded by using LO prediction, the motion vector of the base block
LO is used as a base motion vector mvCol. If the base block is not encoded by using LO
prediction but encoded by using L1 prediction, the motion vector of L1 of the base block is
used as a base motion vector mvCol. A picture referred to by the base motion vector mvCol is
used as a reference picture of LO in a time direct mode, and the base picture colPic is used as
a reference picture of L1 in a time direct mode.

[0007] A motion vector mvLO of LO and a motion vector mvL1 of L1 in a time direct mode are
derived from a base motion vector mvCol by a scaling computation process.

[0008] By subtracting POC of the reference picture of LO in a time direct mode from POC of
the base picture colPic, a distance td between pictures is derived. POC is defined as a
parameter that is associated with a picture subject to encoding, and a value that increases in
the output order of pictures is set. A difference of POC between two pictures indicates a
distance between pictures along the time axis. td = POC of a base picture colPic - POC of a
reference picture of LO in a time direct mode.

[0009] By subtracting POC of the reference picture of LO in a time direct mode from POC of a
picture subject to encoding or decoding, a distance tb between pictures is derived.

th = POC of a picture subject to encoding or decoding - POC

of a reference picture of L0 in a time direct mode

[0010] A motion vector mvLO of LO in a time direct mode is derived from a base motion vector
mvCol by a scaling computation process.
nvLo = tb / td * mvCol

[0011] A motion vector mvL1 of L1 is derived by subtracting the base motion vector mvCol
from the motion vector mvLO of LO in a time direct mode.

mvLl = mvLO - mvCol

[RELATED ART LIST]
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[Patent Document]

[0012] [Patent Document1] Japanese Patent Application Publication No. 2004-129191.
Attention is drawn to the following documents

J-L LIN ET AL: "Improved Advanced Motion Vector Prediction”, 4. JCT-VC MEETING; 95.
MPEG MEETING; 20-1-2011 - 28-1-2011; DAEGU; (JOINT COLLABORATIVE TEAM ON
VIDEO CODING OF ISO/IEC  JTCI/SC29/WG11AND  ITU-T  SG.16); URL:
HTTP://WFTP3.ITU.INT/AV-ARCH/JCTVC-SITE/,, no. JCTVC-D125, 15 January 2011 (2011-
01-15), ISSN: 0000-0015.

I-K KIM ET AL: "CE2: Test result of asymmetric motion partition (AMP)", 6. JCT-VC MEETING,;
97. MPEG MEETING; 14-7-2011 - 22-7-2011; TORINO; (JOINT COLLABORATIVE TEAM ON
VIDEO CODING OF ISO/IEC JTC1/SC29/WG11 AND ITU-T SG.16); URL:
HTTP://WFTP3.ITU.INT/AV-ARCH/JCTVC-SITE/,, no. JCTVC-F379, 2 July 2011 (2011-07-02).

NAKAMURA H ET AL: "Non-CE9: Derivation process of reference indices for temporal merging
candidates”, 8. JCT-VC MEETING; 99. MPEG MEETING; 1-2-2012 - 10-2-2012; SAN JOSE;
(JOINT COLLABORATIVE TEAM ON VIDEO CODING OF ISO/IEC JTC1/SC29/WG11 AND
ITU-T SG.16); URL: HTTP://WFTP3.ITU.INT/AV-ARCH/JCTVCSITE/,, no. JCTVC-H0199, 20
January 2012 (2012-01-20).

[SUMMARY OF THE INVENTION]

[0013] The invention is defined by the appended independent claims. However, in accordance
with the conventional method, for a block subject to encoding and a block subject to decoding,
in some cases, the degree of prediction accuracy is decreased and the encoding efficiency is
not improved with a time direct mode.

[0014] In this background, the present inventors have recognized the necessity of further
compression of coding information and reduction of the total amount of code in a moving
picture encoding method that uses motion compensation prediction.

The invention is set out in the appended set of claims.

[0015] The present invention addresses the aforementioned issue, and a purpose thereof is to
provide a moving picture encoding and decoding technology for reducing an amount of code of
coding information by calculating a candidate of coding information, so as to improve the
encoding efficiency.

[0016] In order to address the aforementioned issue, a moving picture encoding device is
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provided according to an aspect of the present invention. The device partitions a first block,
which is obtained by partitioning each picture, into one or more second blocks and encodes a
moving picture using inter prediction. The device includes: a first prediction information
derivation unit (130) configured to derive a first inter prediction information candidate from inter
prediction information of a third block in a proximity of the second block subject to encoding in
a picture subject to encoding; a second prediction information derivation unit (132) configured
to derive a second inter prediction information candidate from inter prediction information of a
fourth block at a position identical to or in a proximity of the second block subject to encoding in
a picture different from the picture subject to encoding; a candidate list construction unit (133)
configured to construct a prediction information candidate list including a prediction information
candidate to which, in case that the first inter prediction information candidate is derived, the
derived first inter prediction information candidate is added, and in case that the second inter
prediction information candidate is derived, the derived second inter prediction information
candidate is added, respectively; a selection unit (136) configured to select a candidate of inter
prediction information to be used for the inter prediction of the second block subject to
encoding from the one or more prediction information candidates in the prediction information
candidate list, and configured to determine an index indicating inter prediction information; an
encoding unit (110) configured to encode the index indicating inter prediction information to be
used for the inter prediction of the second block subject to encoding. The first prediction
information derivation unit (130) does not use, as the first inter prediction information
candidate, coding information of a fifth block included in a block identical to the first block
including the second block subject to encoding.

[0017] According to another aspect of the present invention, also a moving picture encoding
device is provided. The device partitions a coding block into one or more prediction blocks in
accordance with a partiion mode so as to perform motion compensation prediction. The
device includes: a reference index derivation unit (131) configure to derive, in a merge mode
where inter prediction information defined as a time merge candidate is derived from inter
prediction information of a prediction block at a position identical to or in a proximity of a
prediction block subject to encoding in a encoded picture different in time from the prediction
block subject to encoding and inter prediction of the prediction block subject to encoding is
executed on the basis of the derived inter prediction information, reference index information of
a time merge candidate as reference index information that specifies a reference picture used
in the prediction block subject to encoding; and a time merge candidate generating unit (132)
configured to derive inter prediction information of time merge candidate based on the derived
reference index information. In case that the partition mode is a mode where the coding block
is divided by a horizontal border into prediction blocks arranged vertically, the reference index
derivation unit (131) sets reference index information of a time merge candidate to a value of
reference index information of an encoded prediction block adjacent to a left edge of the
prediction block subject to encoding and outputs the reference index information, and in case
that the partition mode is a mode where the coding block is divided by a vertical border into
prediction blocks arranged horizontally, the reference index derivation unit (131) sets reference
index information of a time merge candidate to a value of reference index information of an
encoded prediction block adjacent to an upper edge of the prediction block subject to encoding
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and outputs the reference index information.

[0018] According to yet another embodiment of the present invention, a moving picture
encoding method is provided. The method partitions a first block, which is obtained by
partitioning each picture, into one or more second blocks and encodes a moving picture using
inter prediction. The method includes: deriving a first inter prediction information candidate
from inter prediction information of a third block in a proximity of the second block subject to
encoding in a picture subject to encoding; deriving a second inter prediction information
candidate from inter prediction information of a fourth block at a position identical to or in a
proximity of the second block subject to encoding in a picture different from the picture subject
to encoding; constructing a prediction information candidate list including a prediction
information candidate to which, in case that the first inter prediction information candidate is
derived, the derived first inter prediction information candidate is added, and in case that the
second inter prediction information candidate is derived, the derived second inter prediction
information candidate is added, respectively; selecting a candidate of inter prediction
information to be used for the inter prediction of the second block subject to encoding from the
one or more prediction information candidates in the prediction information candidate list, and
determining an index indicating inter prediction information; encoding the index indicating inter
prediction information to be used for the inter prediction of the second block subject to
encoding. The deriving of the first inter prediction information candidate does not use, as the
first inter prediction information candidate, coding information of a fifth block included in a block
identical to the first block including the second block subject to encoding.

[0019] According to an aspect of the present invention, a moving picture decoding device is
provided. The device decodes a bitstream where first block, which is obtained by partitioning
each picture, is partitioned into one or more second blocks and a moving picture is encoded by
inter prediction. The device includes: a first prediction information derivation unit (230)
configured to derive a first inter prediction information candidate from inter prediction
information of a third block in a proximity of the second block subject to decoding in a picture
subject to decoding; a second prediction information derivation unit (232) configured to derive
a second inter prediction information candidate from inter prediction information of a fourth
block at a position identical to or in a proximity of the second block subject to decoding in a
picture different from the picture subject to decoding; a decoding unit (202) configured to
decode an index indicating inter prediction information to be used for the inter prediction of the
second block subject to decoding; a candidate list construction unit (233) configured to
construct a prediction information candidate list including a prediction information candidate to
which, in case that the first inter prediction information candidate is derived, the derived first
inter prediction information candidate is added, and in case that the second inter prediction
information candidate is derived, the derived second inter prediction information candidate is
added, respectively; and a selection unit (236) configured to select a candidate of inter
prediction information to be used for the inter prediction of the second block subject to
decoding indicated by the index from the one or more prediction information candidates in the
prediction information candidate list. The first prediction information derivation unit (230) does
not use, as the first inter prediction information candidate, coding information of a fifth block



DK/EP 3703370 T3

included in a block identical to the first block including the second block subject to decoding.

[0020] According to another aspect of the present invention, also a moving picture decoding
device is provided. The device partitions a decoding block into one or more prediction blocks in
accordance with a partiion mode so as to perform motion compensation prediction. The
device includes: a reference index derivation unit (231) configure to derive, in a merge mode
where inter prediction information defined as a time merge candidate is derived from inter
prediction information of a prediction block at a position identical to or in a proximity of a
prediction block subject to decoding in a decoded picture different in time from the prediction
block subject to decoding and inter prediction of the prediction block subject to decoding is
executed from the derived inter prediction information, reference index information of a time
merge candidate as reference index information that specifies a reference picture used in the
prediction block subject to decoding; and a time merge candidate generating unit configured to
derive inter prediction information of time merge candidate based on the derived reference
index information,. In case that the partition mode is a mode where the decoding block is
divided by a horizontal border into prediction blocks arranged vertically, the reference index
derivation unit (231) sets reference index information of a time merge candidate to a value of
reference index information of an decoded prediction block adjacent to a left edge of the
prediction block subject to decoding and outputs the reference index information, and in case
that the partition mode is a mode where the decoding block is divided by a vertical border into
prediction blocks arranged horizontally, the reference index derivation unit (231) sets reference
index information of a time merge candidate to a value of reference index information of an
decoded prediction block adjacent to an upper edge of the prediction block subject to decoding
and outputs the reference index information.

[0021] According to yet another aspect of the invention, a moving picture decoding method is
provided. The method decodes a bitstream where first block, which is obtained by partitioning
each picture, is partitioned into one or more second blocks and a moving picture is encoded by
inter prediction. The method includes: deriving a first inter prediction information candidate
from inter prediction information of a third block in a proximity of the second block subject to
decoding in a picture subject to decoding; deriving a second inter prediction information
candidate from inter prediction information of a fourth block at a position identical to or in a
proximity of the second block subject to decoding in a picture different from the picture subject
to decoding; decoding an index indicating inter prediction information to be used for the inter
prediction of the second block subject to decoding; constructing a prediction information
candidate list including a prediction information candidate to which, in case that the first inter
prediction information candidate is derived, the derived first inter prediction information
candidate is added, and in case that the second inter prediction information candidate is
derived, the derived second inter prediction information candidate is added, respectively; and
selecting a candidate of inter prediction information to be used for the inter prediction of the
second block subject to decoding indicated by the index from the one or more prediction
information candidates in the prediction information candidate list. The deriving of the first inter
prediction information candidate does not use, as the first inter prediction information
candidate, coding information of a fifth block included in a block identical to the first block
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including the second block subject to decoding.

[0022] Optional combinations of the aforementioned constituting elements, and
implementations of the invention in the form of methods, apparatuses, systems, recording
mediums, computer programs, or the like may also be practiced as additional modes of the
present invention.

[0023] According to the present invention, an amount of generated code of coding information
to be transmitted can be reduced and an encoding efficiency can be improved.

[BRIEF DESCRIPTION OF THE DRAWINGS]

[0024]

Fig. 1 is a block diagram illustrating a structure of a moving picture encoding device that
executes a method for predicting a motion vector according to an embodiment;

Fig. 2 is a block diagram illustrating a structure of the moving picture decoding device that
executes a method for predicting a motion vector according to the embodiment;

Fig. 3 illustrates a tree block and a coding block;
Fig. 4 illustrates a partition mode of a prediction block;

Fig. 5 illustrates a prediction block in the proximity of a prediction block subject to processing of
a spatial merge candidate in a merge mode;

Fig. 6 illustrates a prediction block in the proximity of a prediction block subject to processing of
a spatial merge candidate in a merge mode;

Fig. 7 illustrates a prediction block in the proximity of a prediction block subject to processing of
a spatial merge candidate in a merge mode;

Fig. 8 illustrates a prediction block in the proximity of a prediction block subject to processing of
a spatial merge candidate in a merge mode;

Fig. 9 illustrates a prediction block to be referred to when deriving a time merge candidate in a
merge mode;

Fig. 10 illustrates syntax of a bitstream at a slice level regarding a merge mode;
Fig. 11 illustrates syntax of a bitstream at a prediction block level regarding a merge mode,;
Fig. 12 illustrates an example of an entropy code of a syntax element of a merge index;

Fig. 13 is a block diagram showing a detailed configuration of an inter prediction information
derivation unit of the moving picture encoding device of Fig. 1;
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Fig. 14 is a block diagram showing a detailed configuration of an inter prediction information
derivation unit of the moving picture decoding device of Fig. 2;

Fig. 15 illustrates a prediction block in the proximity of a prediction block subject to processing
in a merge mode;

Fig. 16 shows a flowchart illustrating a processing procedure of sequential processing of
merge candidate derivation process and merge candidate list construction process;

Fig. 17 shows a flowchart illustrating a processing procedure of parallel processing of merge
candidate derivation process and merge candidate list construction process;

Fig. 18 shows a flowchart illustrating procedure of derivation process of a merge candidate in a
merge mode and construction process of a merge candidate list;

Fig. 19 shows a flowchart illustrating procedure of derivation process of spatial merge
candidate of a merge mode,;

Fig. 20 illustrates an adjacent block referred to in derivation process of a reference index of a
time merge candidate according to a first exemplary embodiment of the present embodiment;

Fig. 21 shows a flowchart illustrating procedure of derivation process of a reference index of a
time merge candidate of a merge mode according to a method of the first exemplary
embodiment;

Fig. 22 illustrates an adjacent block referred to in derivation process of a reference index of a
time merge candidate according to a second exemplary embodiment of the present
embodiment;

Fig. 23 shows a flowchart illustrating procedure of derivation process of a reference index of a
time merge candidate of a merge mode according to a method of the second exemplary
embodiment;

Fig. 24 illustrates an adjacent block referred to in derivation process of a reference index of a
time merge candidate according to a third exemplary embodiment of the present embodiment;

Fig. 25 shows a flowchart illustrating procedure of derivation process of a reference index of a
time merge candidate of a merge mode according to a method of the third exemplary
embodiment;

Fig. 26 illustrates an adjacent block referred to in derivation process of a reference index of a
time merge candidate according to a fourth exemplary embodiment of the present
embodiment;

Fig. 27 shows a flowchart illustrating procedure of derivation process of a reference index of a
time merge candidate of a merge mode according to a method of the fourth exemplary
embodiment;
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Fig. 28 illustrates an adjacent block referred to in derivation process of a reference index of a
time merge candidate according to a fifth exemplary embodiment of the present embodiment;

Fig. 29 shows a flowchart illustrating procedure of derivation process of a reference index of a
time merge candidate of a merge mode according to a method of the fifth exemplary
embodiment;

Fig. 30 shows a flowchart illustrating procedure of derivation process of a reference index of a
time merge candidate of a merge mode according to a method of a sixth exemplary
embodiment;

Fig. 31 illustrates an adjacent block referred to in derivation process of a reference index of a
time merge candidate according to a seventh exemplary embodiment of the present
embodiment;

Fig. 32 shows a flowchart illustrating procedure of derivation process of a reference index of a
time merge candidate of a merge mode according to the method of the seventh exemplary
embodiment;

Fig. 33 illustrates an adjacent block referred to in derivation process of a reference index of a
coding block of N by N partition.

Fig. 34 shows a flowchart illustrating procedure of derivation process of a time merge
candidate in a merge mode;

Fig. 35 shows a flowchart illustrating procedure of derivation process of a picture of a different
time in a merge mode;

Fig. 36 shows a flowchart illustrating procedure of derivation process of a prediction block of a
picture of a different time in a merge mode;

Fig. 37 shows a flowchart illustrating procedure of derivation process of a time merge
candidate in a merge mode;

Fig. 38 shows a flowchart illustrating procedure of derivation process of a time merge
candidate in a merge mode;

Fig. 39 shows a flowchart illustrating procedure of scaling computation process of a motion
vector;

Fig. 40 shows a flowchart illustrating procedure of scaling computation process of a motion
vector;

Fig. 41 shows a flowchart illustrating procedure of construction process of a merge candidate
list in a merge mode;

Fig. 42 illustrates a time direct mode according to conventional MPEG-4 AVC/H.264;

Fig. 43 illustrates an adjacent block referred to in derivation process of a reference index of a
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time merge candidate according to an eighth exemplary embodiment of the present
embodiment; and

Fig. 44 shows a flowchart illustrating procedure of derivation process of a reference index of a
time merge candidate in a merge mode according to a method of the eighth exemplary
embodiment.

[MODE FOR CARRYING OUT THE INVENTION]

[0025] According to the present embodiment, in relation with encoding of a moving picture,
more specifically in order to increase encoding efficiency in moving picture encoding where a
picture is partitioned into rectangular blocks of an arbitrary size and shape and motion
compensation is performed between pictures in units of blocks, a plurality of motion vector
predictors are derived from a motion vector of a block in the proximity of a block subject to
encoding or from a motion vector of a block of an encoded picture, a difference vector between
a motion vector of the block subject to encoding and a selected motion vector predictor is
calculated, and the difference vector is encoded so as to reduce the amount of code.
Alternatively, by using coding information of a block in the proximity of a block subject to
encoding or a block of an encoded picture, coding information of the block subject to encoding
is derived so as to reduce the amount of code. In case of decoding a moving picture, a plurality
of motion vector predictors are calculated from a motion vector of a block in the proximity of a
block subject to decoding or from a motion vector of a block of a decoded picture, a motion
vector of the block subject to decoding is calculated from a difference vector decoded from a
bitstream and from a selected motion vector predictor so as to decode the block subject to
decoding. Alternatively, by using coding information of a block in the proximity of a block
subject to decoding, or a block of a decoded picture, coding information of a block subject to
decoding is derived.

[0026] First, definitions will be given for technologies and technical terms used in the present
embodiment.

(regarding a tree block and a coding block)

[0027] According to the embodiment, a picture is partitioned in units of squares having a same
arbitrary size as shown in Fig. 3. This unit is defined as a tree block and used as a basic unit of
managing an address for specifying a block subject to encoding or decoding (Hereinafter, "a
block subject to encoding or decoding” refers to a block subject to encoding in case of
encoding process, and refers to a block subject to decoding in case of decoding process,
unless otherwise noted.) in a picture. A tree block comprises one brightness signal and two
color-difference signals, except in case of a monochrome. The size of a tree block can be
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determined freely in units of powers of 2 in accordance with the size of a picture and/or a
texture in the picture. In order to optimize encoding process in accordance with a texture in a
picture, a tree block can be hierarchically partitioned into four blocks (divided by two both
vertically and horizontally) having a smaller block size, as necessary, by dividing a brightness
signal and color-difference signals in the tree block. These blocks are defined as coding blocks
respectively, and used as basic units in encoding and decoding. A coding block also comprises
one brightness signal and two color-difference signals, except in case of a monochrome. The
maximum size of a coding block is as same as the size of a tree block. A coding block of
minimum size is referred to as a minimum coding block, and the size thereof can be set freely
in units of powers of 2.

[0028] In Fig. 3, a coding block A is defined by using a tree block as one coding block without
partitioning the tree block. A coding block B is a coding block made by partitioning a tree block
into four blocks. A coding block C is a coding block made by further partitioning a block, which
is obtained by partitioning a tree block into four, into four blocks. A coding block D is a coding
block made by further partitioning a block, which is obtained by partitioning a tree block into
four, into four blocks twice hierarchically. The coding block D is a coding block of the minimum
size.

(Regarding a prediction mode)

[0029] A mode is switched between intra prediction (MODE_INTRA) and inter prediction
(MODE_INTER) in units of coding blocks. With the intra prediction, prediction is performed
from a surrounding encoded or decoded picture signals in a picture subject to encoding or
decoding (In case of encoding process, "decoded” is used for a decoded picture that has been
encoded in a encoding process, a decode prediction block that has been encoded in a
encoding process, a decoded picture signal that has been encoded in a encoding process, or
the like, and in case of decoding process, "decoded" is used for a decoded picture, a decoded
prediction block, a decoded picture signal, or the like. The same shall apply herein after unless
otherwise noted.). This mode that distinguishes the intra prediction (MODE_INTRA) and the
inter prediction (MODE_INTER) is defined as a prediction mode (PredMode) . The prediction
mode (PredMode) has, as a value, the intra prediction (MODE_INTRA) or the inter prediction
(MODE_INTER), and can select a type of prediction so as to perform encoding.

(Regarding a partition mode, a prediction block, and a prediction unit)

[0030] In case of partitioning a picture into blocks and performing intra prediction
(MODE_INTRA) and inter prediction (MODE_INTER), a coding block is partitioned as
necessary so as to perform prediction in order to set a smaller unit for switching methods of
intra prediction and inter prediction. This mode that distinguishes a method for partitioning a
brightness signal and color-difference signals of a coding block is defined as a partition mode
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(PartMode) . In addition, the partitioned block thereof is defined as a prediction block. As
shown in Fig. 4, eight types of partition modes (PartMode) are defined in accordance with a
method for partitioning a brightness signal of a coding block.

[0031] A partition mode (PartMode) where a brightness signal of a coding block is not
partitioned and regarded as one prediction block as shown in Fig. 4A is defined as 2N by 2N
partition (PART_2Nx2N). Partition modes (PartMode) where a brightness signal of a coding
block is partitioned into two prediction blocks arranged vertically as shown in Fig. 4B, 4C, and
4D are defined as 2N by N partition (PART_2NxN), 2N by nU partition (PART_2NxnU), and 2N
by nD partition (PART_2NxnD), respectively. The 2N by N partition (PART_2NxN) is a partition
mode where a block is partitioned with a ratio of 1:1, vertically, the 2N by nU partition
(PART_2NxnU) is a partition mode where a block is partitioned with a ratio of 1:3, vertically,
and 2N by nD partition (PART_2NxnD) is a partition mode where a block is partitioned with a
ratio of 3:1, vertically. Partition modes (PartMode) where a brightness signal of a coding block
is partitioned into two prediction blocks arranged horizontally as shown in Fig. 4E, 4F, and 4G
are defined as N by 2N partition (PART_Nx2N), nL by 2N partition (PART_nLx2N), and nR by
2N partition (PART_nRx2N), respectively. The N by 2N partition (PART_Nx2N) is a partition
mode where a block is partitioned with a ratio of 1:1, horizontally, the nL by 2N partition
(PART_nLx2N) is a partition mode where a block is partitioned with a ratio of 1:3, horizontally,
and nR by 2N partition (PART_nRx2N) is a partition mode where a block is partitioned with a
ratio of 3:1, horizontally. A partition mode (PartMode) where a brightness signal of a coding
block is partitioned vertically and horizontally into four blocks as shown in Fig. 4H is defined as
N by N partition (PART_NxN).

[0032] For each partition mode (PartMode), a color-difference signal is also partitioned in a
similar manner to that of horizontal and vertical partition ratio of a brightness signal.

[0033] In a coding block, in order to identify each prediction block, a number starting from 0 is
assigned to a prediction block in the coding block in the order of encoding. This number is
defined as a partition index Partldx. A number written in each prediction block in the coding
blocks shown in Fig. 4 indicates the partition index Partldx of the prediction block. For the 2N
by N partition (PART_2NxN), the 2N by nU partition (PART_2NxnU), and the 2N by nD partition
(PART_2NxnD) shown in Fig. 4B, 4C, and 4D respectively, the partition index Partldx of an
upper prediction block is set to 0 and the partition index Partldx of a lower prediction block is
set to 1. For the N by 2N partition (PART_Nx2N), the nL by 2N partition (PART_nLx2N), and
the nR by 2N partition (PART_nRx2N) shown in Fig. 4E, 4F, and 4G respectively, the partition
index Partldx of a left prediction block is set to 0 and the partition index Partldx of a right
prediction block is set to 1. For the N by N partition (PART_NxN) shown in Fig. 4H, the partition
index Partldx of an upper left prediction block is set to 0, the partition index Partldx of an upper
right prediction block is set to 1, the partition index Partldx of a lower left prediction block is set
to 2, and the partition index Partldx of a lower right prediction block is set to 3.

[0034] In case that the prediction mode (PredMode) is inter prediction (MODE_INTER), the 2N
by 2N partition (PART_2Nx2N), the 2N by N partition (PART_2NxN), the 2N by nU partition
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(PART_2NxnU), the 2N by nD partition (PART_2NxnD), the N by 2N partition (PART_Nx2N),
the nL by 2N partition (PART_nLx2N), and the nR by 2N partition (PART_nRx2N) are defined
as a partition mode (PartMode) . Only in case of the coding block D, which is the minimum
coding block, the N by N partition (PART_NxN) can be defined as a partition mode (PartMode)
in addition to the 2N by 2N partition (PART_2Nx2N), the 2N by N partition (PART_2NxN), the
2N by nU partition (PART_2NxnU), the 2N by nD partition (PART_2NxnD), the N by 2N partition
(PART_Nx2N), the nL by 2N partition (PART_nLx2N), and the nR by 2N partition
(PART_nRx2N). However, it is assumed that the N by N partition (PART_NxN) is not defined as
a partition mode (PartMode) according to the present embodiment.

[0035] In case that the prediction mode (PredMode) is intra prediction (MODE_INTRA), only
the 2N by 2N partition (PART_2Nx2N) is defined as a partition mode (PartMode) for blocks
except for the coding block D, which is the minimum coding block. Only in case of the coding
block D, which is the minimum coding block, the N by N partition (PART_NxN) is defined as a
partition mode (PartMode) in addition to the 2N by 2N partition (PART_2Nx2N). The reason
why the N by N partition (PART_NxN) is not defined except for the minimum coding block, is
that coding block other than the minimum coding block can be partitioned into four blocks so as
to represent smaller coding blocks.

(regarding the position of a tree block, a coding block, a prediction block, and a
transformation block)

[0036] The position of each block such as a tree block, a coding block, a prediction block, a
transformation block, or the like according to the present embodiment is represented by two
dimensional coordinates where the position of the top left pixel of brightness signal in a screen
of brightness signals is defined as the original point, and the position of the top left pixel of
brightness signal included in the area of each block is represented by two dimensional
coordinates (X, Y). Regarding the directions of coordinate axes, the positive directions are the
horizontally-right direction and the vertically-down direction, respectively. The unit of scale is
pixel of brightness signal. The position of each block of color-difference signals is represented
by coordinates of a pixel of a brightness signal included in an area of the block and the unit of
scale is pixel, not only in case that a color-difference format is 4:4:4 where the picture sizes
(the numbers of pixels) for brightness signals and color-difference signals are identical to each
other, but also in case that the color-difference format is 4:2:0 or 4:2:2 where the picture sizes
(the numbers of pixels) of brightness signals and color-difference signals are different. In this
manner, not only the position of each block of color-difference signals can be identified, but
also mere comparison of coordinate values clarifies a positional relationship between a block of
brightness signals and a block of color-difference signals.

(Regarding an inter prediction mode and a reference list)
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[0037] According to the embodiment of the invention, a plurality of decoded pictures can be
used as a reference picture in inter prediction where a prediction is made on the basis of
picture signals of a decoded picture. In order to identify a reference picture selected from a
plurality of reference pictures, a reference index is assigned for each prediction block. For a B
slice, two arbitrary reference pictures can be selected for each prediction block so as to
perform inter prediction. The inter prediction modes includes LO prediction (Pred_LO), L1
prediction (Pred_L1), and bi-prediction (Pred_BI). The reference picture is managed by LO
(reference list 0) and L1 (reference list 1), which are list structures, and a reference picture can
be identified by specifying a reference index of LO or L1. The LO prediction (Pred_LO) is inter
prediction that refers to a reference picture managed by LO, the L1 prediction (Pred_L1) is
inter prediction that refers to a reference picture managed by L1, and the bi-prediction
(Pred_BI) is prediction where both LO prediction and L1 prediction are performed, and one
reference picture managed by LO and one reference picture managed by L1 are referred to. In
inter prediction of a P slice, only LO prediction can be used. In inter prediction of a B slice, LO
prediction, L1 prediction, and bi-prediction where LO prediction and L1 prediction are averaged
or added with weights, can be used. For invariables and variables to which a suffix LX is
attached to output in the following processes, it is assumed that the process is performed for
each of LO and L1.

(a merge mode and a merge candidate)

[0038] A merge mode is not a mode that encode or decode inter prediction information (e.g., a
prediction mode, a reference index, a motion vector, or the like) of a prediction block subject to
encoding or decoding, but is a mode that performs inter prediction by deriving inter prediction
information of a prediction block subject to encoding or decoding from inter prediction
information of: a prediction block that is in a same picture with the prediction block subject to
encoding or decoding and that is in the proximity of the prediction block subject to encoding or
decoding; or a prediction block that is in a picture different in time from a picture of the
prediction block subject to encoding or decoding, and that is at a position identical to or in the
proximity (at a position in the proximity of) of the prediction block subject to encoding or
decoding. A prediction block and the inter prediction information thereof, the prediction block
being in a same picture with the prediction block subject to encoding or decoding and being in
the proximity of the prediction block subject to encoding or decoding, is used as a spatial
merge candidate. Inter prediction information derived from a prediction block and inter
prediction information thereof, the prediction block being in an encoded or decoded picture
different in time from a picture of the prediction block subject to encoding or decoding and
being at a position identical to or in the proximity (at a position in the proximity) of the
prediction block subject to encoding or decoding, is used as a time merge candidate. Each
merge candidate is registered in a merge candidate list, and a merge candidate to be used for
inter prediction is specified by a merge index.

(Regarding a prediction block in the proximity)
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[0039] Figs. 5, 6, 7, and 8 illustrate: a deprivation of a spatial merge candidate; and a
prediction block to be referred to when deriving a spatial merge candidate and when deriving
the reference index of a time merge candidate, the prediction block being in a same picture
with the prediction block subject to encoding or decoding and being in the proximity of the
prediction block subject to encoding or decoding. Fig. 9 illustrates a prediction block to be
referred to when deriving the reference index of a time merge candidate, the prediction block
being in an encoded or decoded picture different in time from the prediction block subject to
encoding or decoding and being at a position identical to or in the proximity of the prediction
block subject to encoding or decoding. By referring to Figs. 5, 6, 7, 8, and 9, an explanation will
be given on a prediction block in the spatial proximity of the prediction block subject to
encoding or decoding, and on a prediction block at an identical position but different in time.

[0040] As shown in Fig. 5, in a same picture with the prediction block subject to encoding or
decoding, a prediction block A adjacent to the left edge of the prediction block subject to
encoding or decoding, a prediction block B adjacent to the upper edge thereof, a prediction
block C adjacent to the upper right vertex thereof, a prediction block D adjacent to the lower
left vertex thereof, and a prediction block E adjacent to the upper left vertex thereof are defined
as a prediction block in the spatial proximity.

[0041] As shown in Fig. 6, if there are a plurality of prediction blocks, of which the sizes are
smaller than the prediction block subject to encoding or decoding and which are adjacent to
the left edge of the prediction block subject to encoding or decoding, a prediction block A10 at
the lowest position among the plurality of prediction blocks adjacent to the left edge is defined
as a prediction block A adjacent to the left edge according to the present embodiment.

[0042] In a similar manner, If there are a plurality of prediction blocks, of which the sizes are
smaller than the prediction block subject to encoding or decoding and which are adjacent to
the upper edge of the prediction block subject to encoding or decoding, a prediction block B10
at the right most position among the plurality of prediction blocks adjacent to the upper edge is
defined as a prediction block B1 adjacent to the upper edge according to the present
embodiment.

[0043] As shown in Fig. 7, also in case that the size of a prediction block F adjacent to the left
edge of the prediction block subject to encoding or decoding is bigger than the prediction block
subject to encoding or decoding, in accordance with the conditions described above, the
prediction block A is defined as a prediction block A if the prediction block A is adjacent to the
left edge of the prediction block subject to encoding or decoding, is defined as a prediction
block D in case of being adjacent to the lower left vertex of the prediction block subject to
encoding or decoding, and is defined as a prediction block E in case of being adjacent to the
upper left vertex of the prediction block subject to encoding or decoding. According to the
example shown in Fig. 6, a prediction block A, a prediction block E, and a prediction block E
are an identical prediction block.
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[0044] As shown in Fig. 8, also in case that the size of a prediction block G adjacent to the
upper edge of the prediction block subject to encoding or decoding is bigger than the
prediction block subject to encoding or decoding, in accordance with the conditions described
above, the prediction block G is defined as a prediction block B if the prediction block G is
adjacent to the upper edge of the prediction block subject to encoding or decoding, is defined
as a prediction block C if the prediction block G is adjacent to the upper right vertex of the
prediction block subject to encoding or decoding, and is defined as a prediction block E if the
prediction block G is adjacent to the upper left vertex of the prediction block subject to
encoding or decoding. According to the example shown in Fig. 8, a prediction block B, a
prediction block C, and a prediction block E are an identical prediction block.

[0045] As shown in Fig. 9, an encoded or decoded prediction blocks TO and T1 in a picture
different in time from a picture of the prediction block subject to encoding or decoding and at a
position identical to or in the proximity of the prediction block subject to encoding or decoding
are defined as a prediction block at a same position different in time.

(Regarding POC)

[0046] POC is defined as a parameter that is associated with a picture subject to encoding,
and a value that increases one at a time in the output order of pictures is defined as PCD. By
the value of POC, whether or not pictures are identical with each other can be determined,
whether a picture is previous to or subsequent to another picture in an output order can be
determined, or a distance between pictures can be derived. For example, in case that POCs of
two pictures have an identical value, the pictures can be determined to be an identical picture.
In case that POCs of two pictures have different values, a picture with a smaller POC value is
determined to be a picture that is to be output before the other picture, and a difference
between POCs of two pictures represents a distance between the pictures along the time axis.

[0047] An explanation will be given below on the embodiment of the invention while referring to
figures. Fig. 1 is a block diagram showing a structure of a moving picture encoding device
according to an embodiment of the invention. The moving picture encoding device according to
the embodiment comprises a picture memory 101, a motion vector detection unit 102, a motion
vector difference calculation unit 103, an inter prediction information derivation unit 104, a
motion compensation prediction unit 105, an intra prediction unit 106, a prediction method
determining unit 107, a residual signal generating wunit 108, an orthogonal
transformation/quantization unit 109, a first bitstream generating unit 110, a second bitstream
generating unit 111, a multiplexing unit 112, an inverse quantization/inverse orthogonal
transformation unit 113, a decoded picture signal convolution unit 114, a coding information
storing memory 115, and a decoded picture memory 116.

[0048] The picture memory 101 temporarily stores a picture signal of a picture subject to
encoding, the signal having been provided in the order of capturing and/or in the order of
display time. The picture memory 101 provides the stored picture signal of a picture subject to
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encoding, in units of predetermined pixel blocks, to the motion vector detection unit 102, the
prediction method determining unit 107, and the residual signal generating unit 108. In this
process, the picture signals of pictures stored in the order of capturing and/or in the order of
display time are rearranged in the order of encoding, and outputted from the picture memory
101 in units of pixel blocks.

[0049] The motion vector detection unit 102 detects motion vectors for respective prediction
block size and respective prediction modes for each prediction block by block matching or the
like between a picture signal provided from the picture memory 101 and a reference picture
provided from the decoded picture memory 116. The motion vector detection unit 102 provides
the detected motion vector to the motion compensation prediction unit 105, the motion vector
difference calculation unit 103, and the prediction method determining unit 107.

[0050] By using coding information of a picture signal already encoded and stored in the
coding information storing memory 115, the motion vector difference calculation unit 103
calculates a plurality of candidates of a motion vector predictor and stores the candidates in a
motion vector predictor list, selects an optimal motion vector predictor from the plurality of
candidates of a motion vector predictor registered in the motion vector predictor list, calculates
a motion vector difference from the motion vector detected by the motion vector detection unit
102 and from the motion vector predictor, and provides the calculated motion vector difference
to the prediction method determining unit 107. Further, the motion vector difference calculation
unit 103 provides the prediction method determining unit 107 with a motion vector predictor
index that specifies a motion vector predictor selected from the candidates of a motion vector
predictor registered in the motion vector predictor list.

[0051] The inter prediction information derivation unit 104 derives a merge candidate in a
merge mode. By using coding information of a prediction block having already been encoded
and stored in the coding information storing memory 115, the inter prediction information
derivation unit 104 derives a plurality of merge candidates and registers the candidates in a
merge candidate list, which will be described below, selects an appropriate merge candidate
from the plurality of merge candidates registered in the merge candidate list, provides the
motion compensation prediction unit 105 with inter prediction information (e.g., flags
predFlagLO[xP][yP] and predFlagL1[xP][yP] indicating whether or not to use LO prediction
and/or L1 prediction, reference indexes refldxL0 [xP] [yP] and refldxL1[xP][yP], motion vectors
mvLO[xP][yP] and mvL1[xP][yP], or the like) of each prediction block of the selected merge
candidate, and provides the prediction method determining unit 107 with a merge index that
specifies the selected merge candidate. xP and yP are indexes indicating the position of an
upper left pixel in a prediction block in a picture. The detailed configuration and operation of
the inter prediction information derivation unit 104 will be given later.

[0052] The motion compensation prediction unit 105 generates from a reference picture a
prediction picture signal by inter prediction (motion compensation prediction) by using a motion
vector detected by the motion vector detection unit 102 and the inter prediction information
derivation unit 104, and provides the prediction picture signal to the prediction method
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determining unit 107. In LO prediction and in L1 prediction, one-directional prediction is
performed. In case of bi-prediction (Pred_BIl), prediction for two directions are performed,
respective inter-predicted signals for LO prediction and L1 prediction are multiplied by a
weighting coefficient adaptively, an offset value is added, and convolution is performed so as to
generate an ultimate prediction picture signal.

[0053] The intra prediction unit 106 performs intra prediction for each intra prediction mode.
The intra prediction unit 106 generates a prediction picture signal by intra prediction from a
decoded picture signal stored in the decoded picture memory 211, selects an appropriate intra
prediction mode from a plurality of intra prediction modes, and provides the prediction method
determining unit 107 with a selected intra prediction mode and a prediction picture signal
according to the selected intra prediction mode.

[0054] The prediction method determining unit 107 determines a prediction mode PredMode
and a partition mode PartMode that determine inter prediction (PRED_INTER) or intra
prediction (PRED_INTRA) in units of optimal coding blocks from a plurality of prediction
methods, by evaluating an amount of code of coding information and a residual signal, an
amount of distortion between a prediction picture signal and a picture signal or the like for
respective prediction methods. In case of inter prediction (PRED_INTER), the prediction
method determining unit 107 determines whether or not a mode is a merge mode in units of
prediction blocks. In case that the mode is a merge mode, the prediction method determining
unit 107 determines a merge index, and in case that the mode is not a merge mode,
determines an inter prediction mode, a motion vector predictor index, reference indexes of LO
and L1, a motion vector difference, or the like, and provides the first bitstream generating unit
110 with coding information according to the determination.

[0055] Further, the prediction method determining unit 107 stores information indicating the
determined prediction method, and coding information including a motion vector or the like
according to the determined prediction method in the coding information storing memory 115.
The coding information to be stored includes: a prediction mode PredMode and a partition
mode PartMode of respective coding blocks; flags predFlagLO[xP][yP] and predFlagLI[xP][yP]
indicating whether or not to use LO prediction and L1 prediction of each prediction block;
reference indexes refldxLO[xP][yP] and refldxL1[xP][yP] of LO and L1; motion vectors mvLO[xP]
[yP] and mvL1 [xP] [yP] of LO and L1; or the like. xP and yP are indexes indicating the position
of an upper left pixel in a prediction block in a picture. In case that the prediction mode
PredMode is intra prediction (MODE_INTRA), both flags, predFlagL0 [xP] [yP] indicating
whether or not to use LO prediction and predFlagL1[xP][yP] indicating whether or not to use L1
prediction, are 0. On the other hand, in case that the prediction mode PredMode is inter
prediction (MODE_INTER) and the inter prediction mode is LO prediction (Pred_L0), the flag
predFlagLO [xP] [yP] indicating whether or not to use LO prediction is 1, and the flag
predFlagL1[xP][yP] indicating whether or not to use L1 prediction is 0. In case that the inter
prediction mode is L1 prediction (Pred_L1), the flag predFlagLO[xP][yP] indicating whether or
not to use LO prediction is 0, and the flag predFlagL1[xP][yP] indicating whether or not to use
L1 prediction is 1. In case that the inter prediction mode is bi-prediction (Pred_BI), both flags,
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predFlagLO[xP] [yP] indicating whether or not to use LO prediction and predFlagL1 [xP] [yP]
indicating whether or not to use L1 prediction, are 1. The prediction method determining unit
107 provides the residual signal generating unit 108 and the decoded picture signal
convolution unit 114 with a prediction picture signal according to the determined prediction
mode.

[0056] The residual signal generating unit 108 generates a residual signal by performing
subtraction between a picture signal subject to encoding and a prediction picture signal, and
provides the residual signal to the orthogonal transformation/quantization unit 109. The
orthogonal transformation/quantization unit 109 performs orthogonal transformation and
quantization on the residual signal in accordance with a quantization parameter so as to
generate orthogonally-transformed and quantized residual signal and provides the
orthogonally-transformed and quantized residual signal to the second bitstream generating unit
111 and to the inverse quantization/inverse orthogonal transformation unit 113. Further, the
orthogonal transformation/quantization unit 109 stores the quantization parameter in the
coding information storing memory 115.

[0057] the first bitstream generating unit 110 encodes coding information according to a
prediction method determined for each coding block and each prediction block by the
prediction method determining unit 107, in addition to information for each sequence, each
picture, each slice, and each coding block. More specifically, the first bitstream generating unit
110 encodes coding information, such as, a prediction mode PredMode for each coding block,
a partition mode PartMode, a flag determining whether or not a mode is a merge mode in case
of inter prediction (PRED_INTER), a merge index in case of merge mode, an inter prediction
mode in case that the mode is not a merge mode, a motion vector predictor index, information
regarding a motion vector difference, or the like, in accordance with a prescribed syntax rule,
which will be described later, so as to generate a first bitstream and provides the first bitstream
to the multiplexing unit 112.

[0058] The second bitstream generating unit 111 entropy encodes the orthogonally-
transformed and quantized residual signal in accordance with a prescribed syntax rule so as to
generate a second bitstream and provides the second bitstream to the multiplexing unit 112. In
the multiplexing unit 112, the first bitstream and the second bitstream are multiplexed in
accordance with a prescribed syntax rule so as to generate a bitstream.

[0059] The inverse quantization/inverse orthogonal transformation unit 113 inverse quantizes
and inverse-orthogonally transforms the orthogonally-transformed and quantized residual
signal provided from the orthogonal transformation/quantization unit 109 so as to calculate a
residual signal, and provide the residual signal to the decoded picture signal convolution unit
114. The decoded picture signal convolution unit 114 convolves the prediction picture signal
according to the determination by the prediction method determining unit 107 and the residual
signal that is inverse-quantized and inverse-orthogonally-transformed in the inverse
quantization/inverse orthogonal transformation unit 113 so as to generate a decoded picture
and stores the decoded picture in the decoded picture memory 116. Depending on



DK/EP 3703370 T3

circumstances, a filtering process that reduces distortion such as block distortion or the like
caused by coding is performed on the decoded picture and the decoded picture is stored in the
decoded picture memory 116, accordingly.

[0060] Fig. 1 is a block diagram showing a structure of a moving picture decoding device
according to an embodiment of the invention, the moving picture decoding device
corresponding to the moving picture encoding device of Fig. 1. The moving picture decoding
device according to the embodiment comprises a separation unit 201, a first bitstream
decoding unit 202, a second bitstream decoding unit 203, a motion vector calculation unit 204,
an inter prediction information derivation unit 205, a motion compensation prediction unit 206,
an intra prediction unit 207, an inverse quantization/inverse orthogonal transformation unit 208,
a decoded picture signal convolution unit 209, a coding information storing memory 210, and a
decoded picture memory 211.

[0061] Decoding process of the moving picture decoding device of Fig. 2 corresponds to the
decoding process provided in the moving picture encoding device of Fig. 1. Therefore,
respective configurations of the motion compensation prediction unit 206, the inverse
quantization/inverse orthogonal transformation unit 208, the decoded picture signal convolution
unit 209, the coding information storing memory 210, and the decoded picture memory 211 of
Fig. 2 have a function corresponding to respective configurations of the motion compensation
prediction unit 105, the inverse quantization/inverse orthogonal transformation unit 113, the
decoded picture signal convolution unit 114, the coding information storing memory 115, and
the decoded picture memory 116 of the moving picture encoding device of Fig. 1.

[0062] The bitstream provided to the separation unit 201 is separated in accordance with a
prescribed syntax rule. The separated first bitstream is provided to the first bitstream decoding
unit 202, and the second bitstream is provided to the second bitstream decoding unit 203.

[0063] The first bitstream decoding unit 202 decodes the provided bitstream and obtains
information for each sequence, each picture, each slice, and each coding block, and coding
information for each prediction block. More specifically, the first bitstream decoding unit 202
decodes coding information regarding, for example, a prediction mode PredMode that
determines  whether prediction is inter prediction (PRED_INTER) or intra
prediction(PRED_INTRA) for each coding block, a partition mode PartMode, a flag determines
whether or not a mode is a merge mode in case of inter prediction (PRED_INTER), a merge
index in case that the mode is a merge mode, an inter prediction mode in case that the mode
is not a merge mode, a motion vector predictor index, a motion vector difference, or the like, in
accordance with a prescribed syntax rule, which will be described later, and provides the
coding information to the motion vector calculation unit 204, the inter prediction information
derivation unit 205 or the intra prediction unit 207.

[0064] The second bitstream decoding unit 203 decodes the provided bitstream so as to
calculate an orthogonally-transformed and quantized residual signal and provides the
orthogonally-transformed and quantized residual signal to the inverse quantization/inverse
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orthogonal transformation unit 208.

[0065] If the prediction mode PredMode of a prediction block subject to decoding is inter
prediction (PRED_INTER) and not a merge mode, the motion vector calculation unit 204
derives, by using coding information of a picture signal already decoded and stored in the
coding information storing memory 210, a plurality of candidates of a motion vector predictor
and registers the candidates in a motion vector predictor list, which will be described later. The
motion vector calculation unit 204 selects a motion vector predictor according to a motion
vector predictor index, which is decoded in the first bitstream decoding unit 202 and provided,
from the plurality of candidates of a motion vector predictor registered in the motion vector
predictor list, calculates a motion vector from the difference vector decoded in the first
bitstream decoding unit 202 and from the selected motion vector predictor. The motion vector
calculation unit 204 provides the motion compensation prediction unit 206 with the motion
vector with other coding information, and stores the motion vector and other coding information
in the coding information storing memory 210. The coding information to be provided and
stored in this process includes: a prediction mode PredMode; partition mode PartMode; flags
predFlagLO [xP] [yP] and predFlagL1[xP][yP] indicating whether or not to use LO prediction and
L1 prediction respectively; reference indexes refldxLO[xP][yP] and refldxL1[xP][yP] of LO and
L1; motion vectors mvLO [xP] [yP] and mvL1[xP][yP] of LO and L1; or the like. xP and yP are
indexes indicating the position of an upper left pixel in a prediction block in a picture. In case
that the prediction mode PredMode is inter prediction (MODE_INTER) and the inter prediction
mode is LO prediction (Pred_L0), the flag predFlagL0 indicating whether or not to use LO
prediction is 1, and the flag predFlaglL1 indicating whether or not to use L1 prediction is 0. In
case that the inter prediction mode is L1 prediction (Pred_L1), the flag predFlagLO indicating
whether or not to use LO prediction is 0, and the flag predFlagL1 indicating whether or not to
use L1 prediction is 1. In case that the inter prediction mode is bi-prediction (Pred_Bl), a flag
predFlagLO indicating whether or not to use LO prediction and a flag predFlagL1 [xP] [yP]
indicating whether or not to use L1 prediction are both 1.

[0066] If the prediction mode PredMode of a prediction block subject to decoding is inter
prediction (PRED_INTER) and if the mode is a merge mode, the inter prediction information
derivation unit 205 derives a merge candidate. By using coding information of a prediction
block having already been decoded and stored in the coding information storing memory 115,
the inter prediction information derivation unit 205 derives a plurality of merge candidates and
registers the candidates in a merge candidate list, which will be described later. The inter
prediction information derivation unit 205 selects, from the plurality of merge candidates
registered in the merge candidate list, a merge candidate corresponding to a merge index that
is decoded in the first bitstream decoding unit 202 and provided. The inter prediction
information derivation unit 205 provides the motion compensation prediction unit 206 with inter
prediction information of the selected merge candidate such as, flags predFlagLO[xP][yP] and
predFlagL1[xP][yP] indicating whether or not to use LO prediction and L1 prediction, reference
indexes refldxLO[xP][yP] and refldxL1[xP][yP] of LO and L1, motion vectors mvLO [xP] [yP] and
mvL1[xP][yP] of LO and L1, or the like, and stores the inter prediction information in the coding
information storing memory 210. xP and yP are indexes indicating the position of an upper left
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pixel in a prediction block in a picture. The detail on the configuration and operation of the inter
prediction information derivation unit 205 will be given later.

[0067] The motion compensation prediction unit 206 generates a prediction picture signal by
inter prediction (motion compensation prediction) by using inter prediction information
calculated in the motion vector calculation unit 204 or in the inter prediction information
derivation unit 205 from a reference picture stored in the decoded picture memory 211, and
provides the prediction picture signal to the decoded picture signal convolution unit 209. In
case of bi-prediction (Pred_BI), two motion compensation prediction picture signals of LO
prediction and L1 prediction are multiplied by a weighting coefficient adaptively, and
convolution is performed so as to generate an ultimate prediction picture signal.

[0068] The intra prediction unit 207 performs intra prediction when the prediction mode
PredMode of a prediction block to be decoded is intra prediction(PRED_INTRA). The coding
information decoded in the first bitstream decoding unit includes an intra prediction mode.
Based on the intra prediction mode, a prediction picture signal is generated by intra prediction
from the decoded picture signal stored in the decoded picture memory 211, and provided to
the decoded picture signal convolution unit 209. Both flags, predFlagLO[xP] [yP] and
predFlagL1[xP][yP] indicating whether or not to use LO prediction and L1 prediction, are set to
0 and stored in the coding information storing memory 210. xP and yP are indexes indicating
the position of an upper left pixel in a prediction block in a picture.

[0069] The inverse quantization/inverse orthogonal transformation unit 208 inverse-
orthogonally transforms and inverse quantizes the orthogonally-transformed and quantized
residual signal, which is decoded in the first bitstream decoding unit 202, and obtains an
inverse-orthogonally transformed and inverse quantized residual signal.

[0070] The decoded picture signal convolution unit 209 decodes a decoded picture signal by
convolving the prediction picture signal that is inter predicted in the motion compensation
prediction unit 206 or the prediction picture signal that is intra predicted in the intra prediction
unit 207 and the residual signal that is inverse-orthogonally-transformed and inverse-quantized
by the inverse quantization/inverse orthogonal transformation unit 208, and stores the decoded
picture signal in the decoded picture memory 211. When the decoded picture is stored in the
decoded picture memory 211, a filtering process that reduces distortion such as block
distortion or the like caused by coding is performed on the decoded picture and the decoded
picture is stored in the decoded picture memory 211,depending on circumstances.

(Regarding syntax)

[0071] Next, an explanation will be given on syntax that is a common rule for encoding and
decoding of a bitstream of a moving picture, which is encoded by a moving picture encoding
device provided with a method for predicting a motion vector according to the present
embodiment, and which is decoded by a decoding device.
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[0072] Fig. 10 shows a first syntax structure that is described in a slice header for each slice of
a bitstream generated in accordance with the present embodiment. The figure shows only
syntax elements related to the present embodiment. In case that a slice type is a B slice, a flag
collocated_from_l0_flag is established. The flag collocated_from_I0_flag indicates which of the
reference pictures a picture colPic of a different time uses, namely, a reference picture
registered in a reference list of LO or a reference picture registered in a reference list of L1 of a
picture including a prediction block subject to processing. The picture colPic of a different time
is used when deriving a candidate of a motion vector predictor over time or when deriving a
merge candidate. The detail on the flag collocated_from_I0_flag will be described later.

[0073] The syntax elements described above may be established in a picture parameter set
that describes a syntax element that is set for each picture.

[0074] Fig. 11 shows a syntax pattern described for each prediction block. In case that the
value of the prediction mode PredMode of a prediction block is inter prediction
(MODE_INTER), merge_flag[x0][y0] that indicates whether or not a mode is a merge mode is
established. x0 and yOO are indexes indicating the position of an upper left pixel in a prediction
block in a picture of brightness signals, and merge_flag[x0][y0] is a flag indicating whether or
not the mode of a prediction block positioned at (x0, y0) in the picture is a merge mode or not.

[0075] Next, in case that merge_flag[x0][y0] is 1, which indicates that the mode is a merge
mode, a syntax element merge_idx[x0][y0] of an index of a merge list, which is a list of merge
candidates to be referred to, is established. x0 and y0 are indexes indicating the position of an
upper left pixel in a prediction block in a picture, and merge_flag [x0] [y0] is a merge index of a
prediction block positioned at (x0, y0) in the picture. Fig. 12 shows an example of an entropy
code of a syntax element merge_idx[x0][y0] of a merge index. According to the present
embodiment, the number of candidates of merge is set to 5. V\hen the merge index is 0, 1, 2,
3, and 4, the code of syntax element merge_idx[x0][y0] of a merge index is '0', '10', "110',
"1110', and '1111', respectively.

[0076] On the other hand, in case that merge_flag [x0] [y0] is O, the merge_flag[x0][y0]
indicates that the mode is not a merge mode, and in case that the slice type is a B slice, a
syntax element inter_pred_flag[x0][y0] that identifies an inter prediction mode is established.
By this syntax element, LO prediction (Pred_LO), L1 prediction (Pred_L1), and bi-prediction
(Pred_BI) are distinguished. For each LO and L1, syntax elements of reference index
ref_idx_10[x0][y0] and ref_idx_11[x0][y0] for specifying a reference picture, and syntax
elements mvd_10[x0][y0] [] and mvd_I1 [xO][yO][j] of a motion vector difference, which is a
difference between a motion vector of a prediction block derived by detection of a motion
vector and a motion vector predictor, are established. x0 and y0 are indexes indicating the
position of an upper left pixel in a prediction block in a picture. ref_idx_IO[x0] [yO] and
mvd_l0[x0][yO][j] are a reference index and a motion vector difference of LO of a prediction
block positioned at (x0, y0) in the picture, respectively. ref_idx_I1[x0][y0] mvd_I1[x0][yO][j] are a
reference index and a motion vector difference of L1 of a prediction block positioned at (x0, y0)
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in the picture, respectively, j indicates components of motion vector difference. A value 0 for j
represents x component, and a value 1 for j represents y component. Next, syntax elements
mvp_idx_l0[x0][y0] and mvp_idx_I1[x0][y0] of index of a motion vector predictor list, which is a
list of candidates of motion vector predictor to be referred to, is established. x0 and y0 are
indexes indicating the position of an upper left pixel in a prediction block in a picture.
mvp_idx_l0[x0][y0] and mvp_idx_I1[x0][y0] are motion vector predictor index of LO and L1 of a
prediction block positioned at (x0, y0) in the picture. According to the present embodiment, the
value of the number of candidates is set to 2.

[0077] A method for deriving inter prediction information according to the embodiment is
performed in the inter prediction information derivation unit 104 of the moving picture encoding
device of Fig. 1 and in the inter prediction information derivation unit 205 of the moving picture
decoding device of Fig. 2.

[0078] Next, an explanation will be given on the method for deriving inter prediction information
according to an embodiment while referring to figures. The method for deriving inter prediction
information is executed for each prediction block that constitutes a coding block at any of the
encoding processes or decoding processes. If a prediction mode PredMode of a prediction
block is inter prediction (MODE_INTER) and a mode is a merge mode, and in case of
encoding, the method is used when deriving a prediction mode, a reference index, and a
motion vector of a prediction block subject to encoding by using a prediction mode, a reference
index, and a motion vector of an encoded prediction block. In case of decoding, the method is
used when deriving a prediction mode, a reference index, and a motion vector of a prediction
block subject to decoding by using a prediction mode, a reference index, and a motion vector
of a decoded prediction block.

[0079] In a merge mode, a merge candidate is derived not only from the five prediction blocks
(i.e., a prediction block A adjacent to the left, a prediction block B adjacent to the top, a
prediction block C adjacent to the upper right, a prediction block D adjacent to the lower left,
and a prediction block E adjacent to the upper left) explained while referring to Figs. 5, 6, 7,
and 8, but also from a prediction block of a prediction block Col (TO or T1) at an identical
position or in a proximity and different in time, which has been explained while referring to Fig.
9. The inter prediction information derivation unit 104 of the moving picture encoding device
and the inter prediction information derivation unit 205 of the moving picture decoding device
register those merge candidates in merge candidate list in prescribed order that is common
between encoding and decoding. The inter prediction information derivation unit 104 of the
moving picture encoding device determines a merge index that specifies an element of a
candidate list and encodes via a first bitstream generating unit. The inter prediction information
derivation unit 205 of the moving picture decoding device selects a prediction block from the
merge candidate list in accordance with a merge index decoded in the first bitstream decoding
unit 202 and provided, and performs motion compensation prediction by using inter prediction
information (e.g., a prediction mode, a reference index, a motion vector, or the like) of the
selected merge candidate.
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[0080] Fig. 13 shows a detailed configuration of the inter prediction information derivation unit
104 of the moving picture encoding device of Fig. 1. Fig. 14 shows a detailed configuration of
the inter prediction information derivation unit 205 of the moving picture decoding device of
Fig. 2.

[0081] Portions surrounded by a thick line box in Figs. 13 and 14 indicate the inter prediction
information derivation unit 104 of the moving picture encoding device and the inter prediction
information derivation unit 205 of the moving picture decoding device, respectively.

[0082] In addition, portions surrounded by a thick dotted line in the boxes indicate a
construction unit 120 of merge candidate list of the moving picture encoding device and a
construction unit 220 of merge candidate list of the moving picture decoding device,
respectively. The construction unit of merge candidate list is provided also in the moving
picture decoding device that corresponds to the moving picture encoding device according to
the embodiment so that same derivation results that do not contradict between encoding and
decoding can be obtained.

[0083] According to the method for deriving inter prediction information according to the
embodiment, in merge candidate derivation and in merge candidate list construction process in
the construction unit 120 of merge candidate list of the moving picture encoding device and the
construction unit 220 of merge candidate list of the moving picture decoding device, it is
assumed that merge candidate derivation and merge candidate list construction process of a
prediction block subject to processing are performed without referring to a prediction block
included in a coding block identical to a coding block including a prediction block subject to
processing. In this manner, in case that the partition mode (PartMode) of a coding block is not
2N by 2N partition (PART_2Nx2N), that is, in case that a plurality of prediction blocks exist in a
coding block, merge candidate derivation and merge candidate list construction process of a
prediction block subject to processing for each prediction block can be performed in parallel in
a coding block at encoding.

[0084] An explanation will be given for each partition mode (PartMode) on the parallel
processes of merge candidate list construction of respective prediction block in a coding block
while referring to Fig. 15. Fig. 15 illustrates a prediction block that is in the proximity of a
prediction block subject to processing for each partition mode (PartMode) of the prediction
block subject to processing. In Fig. 15, A0, BO, C0, DO, and EO indicates: a prediction block A
adjacent to the left edge of the prediction block subject to processing of which the partition
index Partldx is O; a prediction block B adjacent to the upper edge thereof; a prediction block C
adjacent to the upper right vertex thereof; a prediction block D adjacent to the lower left vertex
thereof; and a prediction block E adjacent to the upper left vertex thereof, respectively. A1, B1,
C1, D1, and E1 indicates: a prediction block A adjacent to the left edge of the prediction block
subject to processing of which the partition index Partldx is 1; a prediction block B adjacent to
the upper edge thereof; a prediction block C adjacent to the upper right vertex thereof; a
prediction block D adjacent to the lower left vertex thereof; and a prediction block E adjacent to
the upper left vertex thereof, respectively. A2, B2, C2, D2, and E2 indicates: a prediction block
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A adjacent to the left edge of the prediction block subject to processing of which the partition
index Partldx is 2; a prediction block B adjacent to the upper edge thereof; a prediction block C
adjacent to the upper right vertex thereof; a prediction block D adjacent to the lower left vertex
thereof; and a prediction block E adjacent to the upper left vertex thereof, respectively. A3, B3,
C3, D3, and E3 indicates: a prediction block A adjacent to the left edge of the prediction block
subject to processing of which the partition index Partldx is 3; a prediction block B adjacent to
the upper edge thereof; a prediction block C adjacent to the upper right vertex thereof; a
prediction block D adjacent to the lower left vertex thereof; and a prediction block E adjacent to
the upper left vertex thereof, respectively.

[0085] Figs. 15B, 15C, and 15D show prediction blocks in the proximity in case that a partition
mode (PartMode) is 2N by N partition (PART_2NxN), 2N by nU partition (PART_2NxnU), or 2N
by nD partition (PART_2NxnD), where a coding block subject to processing is partitioned into
two prediction blocks arranged vertically. The prediction block B1 in the proximity of a
prediction block subject to processing of which Partldx is 1, is a prediction block of which
Partldx is 0. Therefore, merge candidate derivation and merge candidate list construction of a
prediction block, of which Partldx is 1, by referring to the prediction block B1 cannot be
processed until merge candidate derivation and merge candidate list construction process of a
prediction block, which is a prediction block B1 and belongs to a same coding block and of
which Partldx is 0, is completed and a merge candidate to be used is specified. Therefore, in
the method for deriving inter prediction information according to the embodiment, in case that
a partition mode is 2N by N partition (PART_2NxN), 2N by nU partition (PART_2NxnU), or 2N
by nD partition (PART_2NxnD), and in case that Partldx of a prediction block subject to
processing is 1, merge candidate derivation and merge candidate list construction process of
two prediction blocks in the coding block can be processed in parallel by referring to coding
information of the prediction block A1, C1, D1, or E1, which are not included in a coding block
identical to a coding block including the prediction block subject to processing, and by
performing merge candidate derivation and merge candidate list construction process of a
prediction block of which Partldx is 1, without referring to coding information of the prediction
block B1, which is a prediction block adjacent to the upper edge of the prediction block subject
to processing, and is included in a coding block identical to a coding block including the
prediction block subject to processing, and of which Partldx is 0.

[0086] Figs. 15F, 15F, and 15G show prediction blocks in the proximity in case that a partition
mode (PartMode) is N by 2N partition (PART_Nx2N), nL by 2N partition (PART_nLx2N), or nR
by 2N partition (PART_nRx2N), where a coding block subject to processing is partitioned into
two prediction blocks arranged horizontally. The prediction block A1 in the proximity of a
prediction block subject to processing, of which Partldx is 1, is a prediction block of which
Partldx is 0. Therefore, merge candidate derivation and merge candidate list construction of a
prediction block, of which Partldx is 1, by referring to the prediction block A1 cannot be
processed until merge candidate derivation and merge candidate list construction process of a
prediction block, which is a prediction block A1 and belongs to a same coding block and of
which Partldx is 0, is completed and a merge candidate to be used is specified. Therefore, in
the method for deriving inter prediction information according to the embodiment, in case that
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a partition mode is N by 2N partition (PART_Nx2N), nL by 2N partition (PART_nLx2N), and nR
by 2N partition (PART_nRx2N), and in case that Partldx of a prediction block subject to
processing is 1, merge candidate derivation and merge candidate list construction process of
respective prediction blocks in the coding block can be processed in parallel by referring to
coding information of the prediction block B1, C1, D1, or E1, which are not included in a coding
block identical to a coding block including the prediction block subject to processing, and by
performing merge candidate derivation and merge candidate list construction process of a
prediction block of which Partldx is 1, without referring to coding information of the prediction
block A1, which is a prediction block adjacent to the left edge of the prediction block subject to
processing, and is included in a coding block identical to a coding block including the prediction
block subject to processing, and of which Partldx is O.

[0087] An explanation will be given on the parallel processing of merge candidate derivation
and merge candidate list construction process. Fig. 16 shows a flowchart illustrating merge
candidate derivation and merge candidate list construction process by sequential processing,
and Fig. 17 shows a flowchart illustrating merge candidate derivation and merge candidate list
construction process by parallel processing.

[0088] In the sequential processing of merge candidate derivation and merge candidate list
construction process shown in Fig. 16, merge candidate is derived and merge candidate list is
constructed for a prediction block, of which a partition index Partldx is 0, of a coding block
subject to processing (step S101). Next, in case that the partition mode (PartMode) is 2N by
2N partition (PART_2Nx2N) (NO in step S102), the merge candidate derivation and merge
candidate list construction process is completed. In case that the partition mode (PartMode) is
not 2N by 2N partition (PART_2Nx2N) (NO in step S$102), that is, in case that the partition
mode (PartMode) is the 2N by N partition (PART_2NxN), the 2N by nU partition
(PART_2NxnU), the 2N by nD partition (PART_2NxnD), the N by 2N partition (PART_Nx2N),
the nL by 2N partition (PART_nLx2N), or the nR by 2N partition (PART_nRx2N), merge
candidate is derived and merge candidate list is constructed for a prediction block, of which a
partition index Partldx is 1, of a coding block subject to processing (step S103), and the merge
candidate derivation and merge candidate list construction process is completed, accordingly.

[0089] In the parallel processing of merge candidate derivation and merge candidate list
construction process shown in Fig. 17, merge candidate is derived and merge candidate list is
constructed for a prediction block, of which a partition index Partldx is 0, of a coding block
subject to processing (step S101). In parallel with the step S101, in case that the partition
mode (PartMode) is not 2N by 2N partition (PART_2Nx2N) (NO in step S102), that is, in case
that the partition mode (PartMode) is the 2N by N partition (PART_2NxN), the 2N by nU
partition (PART_2NxnU), the 2N by nD partition (PART_2NxnD), the N by 2N partition
(PART_Nx2N), the nL by 2N partition (PART_nLx2N), or the nR by 2N partition (PART_nRx2N),
merge candidate is derived and merge candidate list is constructed for a prediction block, of
which a partition index Partldx is 1, of a coding block subject to processing (step S103).

[0090] In the parallel processing of merge candidate derivation and merge candidate list
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construction process shown in Fig. 17, in case that the partition mode (PartMode) is the 2N by
N partition (PART_2NxN), the 2N by nU partition (PART_2NxnU), the 2N by nD partition
(PART_2NxnD), the N by 2N partition (PART_Nx2N), the nL by 2N partition (PART_nLx2N), or
the nR by 2N partition (PART_nRx2N), merge candidate derivation and merge candidate list
construction process of two prediction blocks, of which a partition index Partldx are 0 and 1
respectively, can be started simultaneously, by performing merge candidate derivation and
merge candidate list construction for a prediction block, of which a partition index Partldx is 1,
without referring to a prediction block, of which a partition index Partldx is 0, in the same
coding block.

[0091] Also in the sequential processing of merge candidate derivation and merge candidate
list construction process shown in Fig. 16, merge candidate derivation and merge candidate list
construction process of a prediction block, of which a partition index Partldx is 1, can be
performed without referring to a prediction block, of which a partition index Partldx is 0.

[0092] Although it is assumed that N by N partition (PART_NxN) is not defined as a partition
mode (PartMode) according to the present embodiment, it is also possible to define the N by N
partition (PART_NxN) . Fig. 15H shows prediction blocks in the proximity in case that the
partition mode (PartMode) is N by N partition (PART_NxN) in which a brightness signal of a
coding block subject to processing is partitioned into four blocks vertically and horizontally. The
prediction block B1 in the proximity of a prediction block subject to processing, of which Partldx
is 1, is a prediction block of which Partldx is 0. Therefore, merge candidate derivation and
merge candidate list construction of a prediction block, of which Partldx is 1, by referring to the
prediction block A1 cannot be processed until merge candidate derivation and merge
candidate list construction process of a prediction block, which is a prediction block A1 and
belongs to a same coding block and of which Partldx is 0, is completed and a merge candidate
to be used is specified. Therefore, in the method for deriving inter prediction information
according to the embodiment, in case that a partition mode is N by N partition (PART_NxN),
and in case that Partldx of a prediction block subject to processing is 1, merge candidate
derivation and merge candidate list construction process of respective prediction blocks in the
coding block can be processed in parallel by performing merge candidate derivation and
merge candidate list construction process of a prediction block of which Partldx is 1, without
referring to coding information of the prediction block A1, of which Partldx is 0. The prediction
block B2 in the proximity of a prediction block subject to processing of which Partldx is 2, is a
prediction block of which Partldx is 0, and the prediction block C2 is a prediction block of which
Partldx is 1. Therefore, merge candidate derivation and merge candidate list construction of a
prediction block, of which Partldx is 2, by referring to the prediction blocks B2 and C2 cannot
be processed until merge candidate derivation and merge candidate list construction process
of prediction blocks, which are prediction blocks B2 and C2 and belong to the same coding
block and of which Partldx are 0 and 1 respectively, is completed and a merge candidate to be
used is specified. Therefore, in the method for deriving inter prediction information according to
the embodiment, in case that a partition mode is N by N partition (PART_NxN), and in case that
Partldx of a prediction block subject to processing is 2, merge candidate derivation and merge
candidate list construction process of respective prediction blocks in the coding block can be
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processed in parallel by performing merge candidate derivation and merge candidate list
construction process of a prediction block of which Partldx is 2, without referring to coding
information of the prediction blocks B2 and C2, of which Partldx are 0 and 1, respectively. The
prediction block E3 in the proximity of a prediction block subject to processing of which Partldx
is 3, is a prediction block of which Partldx is 0, the prediction block B3 is a prediction block of
which Partldx is 1, and the prediction block A3 is a prediction block of which Partldx is 2.
Therefore, merge candidate derivation and merge candidate list construction of a prediction
block, of which Partldx is 3, by referring to the prediction blocks E3, B3, and A3 cannot be
processed until merge candidate derivation and merge candidate list construction process of
prediction blocks, which are prediction blocksE3, B3, and A3 and belong to the same coding
block and of which Partldx are 0, 1 and 2 respectively, is completed and a merge candidate to
be used is specified. Therefore, in the method for deriving inter prediction information
according to the embodiment, in case that a partition mode is N by N partition (PART_NxN),
and in case that Partldx of a prediction block subject to processing is 3, merge candidate
derivation and merge candidate list construction process of respective prediction blocks in the
coding block can be processed in parallel by performing merge candidate derivation and
merge candidate list construction process of a prediction block of which Partldx is 3, without
referring to coding information of the prediction blocks E3, B3, and A3, of which Partldx are 0 ,
1, and 2, respectively.

[0093] The inter prediction information derivation unit 104 in Fig. 13 includes a spatial merge
candidate generating unit 130, a reference index derivation unit 131, a time merge candidate
generating unit 132, a merge candidate registering unit 133, a merge candidate identification
determining unit 134, a merge candidate supplementing unit 135, and a coding information
selection unit 136.

[0094] The inter prediction information derivation unit 205 in Fig. 14 includes a spatial merge
candidate generating unit 230, a reference index derivation unit 231 of time merge candidate,
a time merge candidate generating unit 232, a merge candidate registering unit 233, a merge
candidate identification determining unit 234, a merge candidate supplementing unit 235, and
a coding information selection unit 236.

[0095] Fig. 18 shows a flowchart illustrating a procedure of a merge candidate derivation and
merge candidate list construction process, that is a function common to the inter prediction
information derivation unit 104 of the moving picture encoding device and the inter prediction
information derivation unit 205 of the moving picture decoding device according to an
embodiment of the invention, An explanation on the processes will be given below sequentially.
Although an explanation where a slice type slice_type is a B slice is given in the following
explanation, the explanation can be also applied to the case of P slice, unless otherwise noted.
However, in case that the slice type slice_type is a P slice, an inter prediction mode only
includes LO prediction (Pred_LO) and does not include L1 prediction (Pred_L1) nor bi-
prediction (Pred_Bl). Therefore a process regarding L1 can be omitted.

[0096] In the spatial merge candidate generating unit 130 of the inter prediction information
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derivation unit 104 of the moving picture encoding device and in the spatial merge candidate
generating unit 230 of the inter prediction information derivation unit 205 of the moving picture
decoding device, spatial merge candidates A, B, C, D, and E from respective prediction blocks
A, B, C, D, and E in the proximity of a block subject to encoding or decoding are derived and
outputted. N that indicates A, B, C, D, E, or a spatial merge candidate Col is defined. A flag
availableFlagN indicating whether or not inter prediction information of a prediction block N is
available as a spatial merge candidate N, a reference index refldxLON of LO and a reference
index refldxL1N of L1 of the spatial merge candidate N, a prediction flag predFlagLON
indicating whether or not the LO prediction is performed and a prediction flag predFlagL1N
indicating whether or not the L1 prediction is performed, a motion vector mvLON of LO, and a
motion vector mvL1N of L1 are outputted (step S201). However, according to the present
embodiment, since a merge candidate is derived without referring to a prediction block
included in a coding block identical to the coding block that includes a prediction block subject
to processing, a spatial merge candidate included in the coding block identical to the coding
block including a prediction block subject to processing is not derived. A detailed explanation
will be given later on the detailed processing procedure of step S201 with reference to the
flowchart shown in Fig. 19.

[0097] Subsequently, in the reference index derivation unit 131 of time merge candidate of the
inter prediction information derivation unit 104 of the moving picture encoding device and in the
reference index derivation unit 231 of time merge candidate of the inter prediction information
derivation unit 205 of the moving picture decoding device, a reference index of a time merge
candidate is derived from a prediction block in the proximity of a block subject to encoding or
decoding are derived and output (step S202). However, according to the present embodiment,
a reference index of a time merge candidate is derived without referring to a prediction block
included in a coding block identical to the coding block that includes a prediction block subject
to processing. In case that a slice type slice_type is a P slice and inter prediction is performed
by using inter prediction information of the time merge candidate, only the reference index of
LO is derived in order to perform LO prediction (Pred_LO). In case that a slice type slice_type is
a B slice and inter prediction is performed by using inter prediction information of the time
merge candidate, respective reference indexes of LO and L1 are derived in order to perform bi-
prediction (Pred_BI). A detailed explanation will be given later on the detailed processing
procedure of step S202 with reference to the flowcharts shown in Fig. 21, Fig. 23, Fig. 25, Fig.
27, Fig. 29, Fig. 30, and Fig. 32.

[0098] Subsequently, in the time merge candidate generating unit 132 of the inter prediction
information derivation unit 104 of the moving picture encoding device and in the time merge
candidate generating unit 232 of the inter prediction information derivation unit 205 of the
moving picture decoding device, a time merge candidate is derived from a picture of a different
time and the time merge candidate is outputted. A flag availableFlagCol indicating whether or
not a time merge candidate is available, a prediction flag predFlagLOCol indicating whether or
not the LO prediction of time merge candidate is performed and a prediction flag
predFlagL1Col indicating whether or not the L1 prediction is performed, a motion vector
mvLON of LO, and a motion vector mvL1N of L1 are outputted (step S203). A detailed
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explanation will be given later on the detailed processing procedure of step S203 with
reference to the flowchart shown in Fig. 34.

[0099] Subsequently, in the merge candidate registering unit 133 of the inter prediction
information derivation unit 104 of the moving picture encoding device and in the merge
candidate registering unit 233

of the inter prediction information derivation unit 205 of the moving picture decoding device, a
merge candidate list is generated, and spatial merge candidates A, B, C, D, and E, and a time
merge candidate Col are added to the merge candidate list mergeCandList, by which, the
merge candidate list mergeCandList is established, and the merge candidate list
mergeCandList is outputted (step S204). A detailed explanation will be given later on the
detailed processing procedure of step S204 with reference to the flowchart shown in Fig. 41.

[0100] Subsequently, in the merge candidate identification determining unit 134 of the inter
prediction information derivation unit 104 of the moving picture encoding device and in the
merge candidate identification determining unit 234 of the inter prediction information
derivation unit 205 of the moving picture decoding device, a merge candidate list is generated,
in case that motion vectors of reference indexes of an identical merge candidate have a same
value in the merge candidate list mergeCandList, the merge candidate is omitted except for a
merge candidate that is earliest in the order, and the merge candidate list mergeCandList is
outputted (step S205).

[0101] Subsequently, in the merge candidate supplementing unit 135 of the inter prediction
information derivation unit 104 of the moving picture encoding device and in the merge
candidate supplementing unit 235

of the inter prediction information derivation unit 205 of the moving picture decoding device, a
merge candidate list is supplemented so that the number of merge candidates registered in the
merge candidate list mergeCandList, and the merge candidate list mergeCandList is outputted
(step S206). According to the present embodiment, the number of merge candidates is set to
5.

While the upper limit of the number of merge candidates registered in the merge candidate list
mergeCandList is set to 5, a merge candidate of which the prediction mode is bi-prediction
(Pred_BI) and which is made by changing the combination of LO prediction and L1 prediction
between merge candidates that have been registered already; a merge candidate of which the
prediction mode is bi-prediction (Pred_BI), which has a different reference index, and the value
of the motion vector of which is (0, 0); or the like is added.

[0102] A detailed explanation will be given on a method for deriving a merge candidate N from
a prediction block N in the proximity of a prediction block subject to encoding or decoding,
which is a processing procedure of step S201 of Fig. 18. Fig. 19 shows a flowchart illustrating
procedure of spatial merge candidate derivation process of step S201 in Fig. 18. N represents
A (left), B (up), C (upper right), D(lower left), or E (upper left) indicating an are of a prediction
block in the proximity. According to the present embodiment, up to four spatial merge
candidates are derived from five prediction blocks in the proximity.
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[0103] In Fig. 18, by assigning A as a parameter N, coding information of a prediction block A
adjacent to the left edge of a prediction block subject to encoding or decoding is checked and a
merge candidate A is derived, by assigning B as a parameter N, coding information of a
prediction block B adjacent to the upper edge is checked and a merge candidate B is derived,
by assigning C as a parameter N, coding information of a prediction block C adjacent to the
upper right is checked and a merge candidate C is derived, by assigning D as a parameter N,
coding information of a prediction block D adjacent to the lower left is checked and a merge
candidate D is derived, and by assigning E as a parameter N, coding information of a
prediction block E adjacent to the upper left is checked and a merge candidate E is
derived(step S1101 - step S1114).

[0104] First, in case that the parameter N is E, and that values of a flags availableFlagA,
availableFlagB, availableFlagC, and availableFlagD are added and the total thereof is 4 (YES
in S1102), that is, in case that four spatial merge candidates are derived, a flag of a merge
candidate E availableFlagE is set to 0 (step S1107), both values of motion vectors mvLOE and
mvL1E of merge candidate E are set to (0,0) (step S1108), both values of flags predFlagLOE
and predFlagLIE of merge candidate E are set to 0 (step S1109), and this spatial merge
candidate derivation process is completed. According to the present embodiment, up to four
spatial merge candidate are derived from prediction blocks in the proximity. Therefore, in case
that four spatial merge candidates have been derived already, it is not required to perform the
derivation process of spatial merge candidates any more.

[0105] On the other hand, in case that the parameter N is not E, or in case that values of a
flags availableFlagA, availableFlagB, availableFlagC, and availableFlagD are added and the
total thereof is not 4 (NO in S1102), the method proceeds to step S1103. If the prediction block
N in the proximity is included in a coding block identical to a coding block including a prediction
block subject to derivation (YES in step S1103), the value of a flag availableFlagN of a merge
candidate N is set to 0 (step S1107), both values of motion vectors mvLON and mvL1N of the
merge candidate N are set to (0,0) (step S1108), and both values of flags predFlagLON and
predFlagL1N of the merge candidate N are set to 0 (step S1109). If the prediction block N in
the proximity is included in a coding block identical to a coding block including a prediction
block subject to derivation (YES in step S1103), the value of a flag availableFlagN of merge
candidate N is set to 0 (step S1107), by not referring to coding information of the prediction
block N in the proximity and by setting the value of flag availableFlagN of the merge candidate
N to 0, so as not to using as a spatial merge candidate, merge candidate derivation and merge
candidate list construction process for respective prediction blocks in a same coding block can
be processed in parallel.

[0106] More specifically, the case of prediction block B adjacent to the upper edge of a
prediction block subject to derivation, where a partiton mode is 2N by N partition
(PART_2NxN), 2N by nU partition (PART_2NxnU), or 2N by nD partition (PART_2NxnD) and
where that Partldx of a prediction block subject to processing is 1, corresponds to the case
where the prediction block N in the proximity is included in a coding block identical to a coding



DK/EP 3703370 T3

block including a prediction block subject to derivation. In this case, the prediction block B
adjacent to the upper edge of a prediction block subject to derivation is a prediction block
which is included in a coding block identical to a coding block including a prediction block
subject to derivation and of which the Partldx is 0. Therefore, by not referring to coding
information of the prediction block B in the proximity and by setting the value of flag
availableFlagB of the merge candidate B to 0 so as not to using as a spatial merge candidate,
merge candidate derivation and merge candidate list construction process for respective
prediction blocks in a same coding block can be processed in parallel.

[0107] Further, the case of a prediction block A adjacent to the upper edge of a prediction
block subject to derivation, where a partition mode is N by 2N partition (PART_Nx2N), nL by 2N
partition (PART_nLx2N), or nR by 2N partition (PART_nRx2N) and where Partldx of a
prediction block subject to processing is 1, also corresponds to the case where the prediction
block N in the proximity is included in a coding block identical to a coding block including a
prediction block subject to derivation. Also in this case, the prediction block A adjacent to the
left edge of a prediction block subject to derivation is a prediction block which is included in a
coding block identical to a coding block including a prediction block subject to derivation and of
which the Partldx is 0. Therefore, by not referring to coding information of the prediction block
Ain the proximity and by setting the value of flag availableFlagA of the merge candidate Ato 0
so as not to using as a spatial merge candidate, merge candidate derivation and merge
candidate list construction process for respective prediction blocks in a same coding block can
be processed in parallel.

[0108] Although not defined according to the present embodiment, also in case that a partition
mode (PartMode) is N by N partition (PART_NxN), and in case that Partldx of a prediction
block subject to processing is 1, 2, or 3, the prediction block N in the proximity is sometimes
included in a coding block identical to a coding block including a prediction block subject to
derivation.

[0109] On the other hand, in case that the prediction block N in the proximity is not included in
a coding block identical to a coding block including a prediction block subject to derivation (YES
in step S1103), the prediction block N in the proximity of a prediction block subject to encoding
or decoding is specified, and in case that respective prediction blocks N are available, coding
information of a prediction block N is derived from the coding information storing memory 115
or from the coding information storing memory 210 (step S1104).

[0110] If the prediction block N in the proximity cannot be used (NO in step S1105), or the
prediction mode PredMode of the prediction block N is intra prediction (MODE_INTRA) (YES in
step S1106), the value of a flag availableFlagN of a merge candidate N is set to 0 (step
S1107), both values of motion vectors mvLON and mvL1N of the merge candidate N are set to
(0,0) (step S1108), and both values of flags predFlagLON and predFlagL1N of the merge
candidate N are set to 0 (step S1109). The case where a prediction block N in the proximity
cannot be used corresponds, for example, to a case where the prediction block N in the
proximity is positioned outside of a slice subject to encoding or decoding, a case where
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encoding or decoding process has not been completed because the block N is late in the
processing order of encoding or decoding process, etc.

[0111] On the other hand, if the prediction block N in the proximity is outside of a coding block
identical to a coding block including a prediction block subject to derivation (YES in step
S1104), the prediction block N in the proximity is available (YES in step S1105), and in case
that the prediction mode PredMode of the prediction block N is not an intra prediction
(MODE_INTRA) (YES in step S1106), the inter prediction information of the prediction block N
is used as the inter prediction information of the merge candidate N. The value of a flag
availableFlagN of the merge candidate N is set to 1 (step S1110), the motion vectors mvLON
and mvL1N of the merge candidate N are set to a value identical to that of the motion vectors
mvLON[xN] [yN] and mvL1N[xN] [yN] of respective prediction block N (step S1111), the
reference indexes refldxLON and refldxL1N of the merge candidate N are set to a value
identical to that of the reference indexes refldxLO [xN] [yN] and refldxL1 [xN] [yN] of respective
prediction block N (step S1112), and flags predFlagLON and predFlagL1N of a merge
candidate N are set to flags predFlagLO[xN] [yN] and predFlagL1[xN] [yN] of respective
prediction block N (step S1113). xN and yN are indexes indicating the position of an upper left
pixel in a prediction block N in a picture.

[0112] The above process of steps S1102 through S1113 are repeated for N=A, B, C, D, and
E, respectively (step S1101 - step S1114).

[0113] Next, a detailed explanation will be given on a method for deriving a reference index of
a time merge candidate of step S202 in Fig. 18. Respective reference indexes of LO and L1 of
a time merge candidate are derived.

[0114] According to the present embodiment, reference indexes of a time merge candidate is
derived by using a reference index of a spatial merge candidate, that is, a reference index
used in a prediction block in the proximity of a prediction block subject to encoding or
decoding. This is because, in case that a time merge candidate is selected, a reference index
of a prediction block subject to encoding or decoding has a high correlation with the reference
index of a prediction block in the proximity of a prediction block subject to encoding or
decoding, which will be a spatial merge candidate. Particularly, according to the present
embodiment, only a reference index of a prediction block A adjacent to the left edge of the
prediction block subject to derivation, or a prediction block B adjacent to the upper edge
thereof is used, except for a sixth exemplary embodiment and a seventh exemplary
embodiment, which will be described later. This is because, the prediction blocks A and B
adjacent to the edge of the prediction block subject to encoding or decoding, among the
prediction blocks A,B,C,D, and E in the proximity, which are also a spatial merge candidates,
have a higher correlation than the prediction blocks C,D, and E adjacent only to a vertex. By
limiting prediction blocks to use to prediction blocks A and B without using the prediction blocks
C, D, and E having relatively low correlation, an improvement effect of encoding efficiency can
be obtained by deriving a reference index of a time merge candidate, and the amount of
calculation and a frequency of access to memory relating to derivation process of a reference
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index of a time merge candidate can be reduced.

First exemplary embodiment

[0115] An explanation will be given below on the present embodiment with some exemplary
embodiments. First, an explanation will be given below on a first exemplary embodiment of the
present embodiment. Fig. 20 shows an adjacent block referred to in the derivation process of a
reference index of a time merge candidate according to the first exemplary embodiment of the
present embodiment. According to the first exemplary embodiment of the present embodiment,
in accordance with the partition mode (PartMode), which of prediction blocks: a prediction
block adjacent to the left edge of a prediction block subject to derivation, or a prediction block
adjacent to the upper edge thereof is used is switched. A prediction block adjacent to the edge
outside of a coding block is referred to. In case that a partition mode (PartMode) is 2N by 2N
partition (PART_2Nx2N), as shown in Fig. 20A, a prediction block A0 adjacent to the left of a
prediction block subject to derivation is referred to, and a reference index of LX of a time
merge candidate is set to a value of reference index of LX of the prediction block AO.

[0116] In case that a partition mode (PartMode) is 2N by N partition (PART_2NxN), 2N by nU
partition(PART_2NxnU), or 2N by nD partition (PART_2NxnD), where coding block subject to
processing is partitioned into two prediction blocks arranged vertically, as shown in Fig. 20B,
20C, and 20D, prediction blocks adjacent to the left edge of respective prediction blocks
subject to derivation are referred to, and respective reference indexes of LX of time merge
candidates are set to values of reference indexes of LX of prediction blocks adjacent to the left
edge of respective prediction blocks subject to derivation. In case of a prediction block subject
to derivation of which the partition index Partldx is 0, a prediction block A0 adjacent to the left is
referred to, and a reference index of LX of a time merge candidate is set to a value of
reference index of LX of the prediction block AO. In case of a prediction block subject to
derivation of which the partition index Partldx is 1, a prediction block A1 adjacent to the left is
referred to, and a reference index of LX of a time merge candidate is set to the value of
reference index of LX of the prediction block A1. Since both prediction blocks A0 and A1 to
refer to are outside of the coding block, a reference index of time merge candidate of two
prediction blocks, of which the partition index Partldx are 0 and 1 respectively, can be derived
in parallel, respectively.

[0117] In case that a partition mode (PartMode) is N by 2N partition (PART_Nx2N), nL by 2N
partition (PART_nLx2N), or nR by 2N partition (PART_nRx2N), where coding block subject to
processing is partitioned into two prediction blocks arranged horizontally, as shown in Fig. 20E,
20F, and 20G, a prediction block adjacent to the upper edge of a prediction block subject to
derivation is referred to, and respective reference indexes of LX of time merge candidates are
set to values of reference indexes of LX of prediction blocks adjacent to the upper edge of
respective prediction blocks subject to derivation. In case of a prediction block subject to
derivation of which the partition index Partldx is 0, a prediction block BO adjacent to the top is
referred to, and a reference index of LX of a time merge candidate is set to a value of
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reference index of LX of the prediction blocks BO and/or B1. In case of a prediction block
subject to derivation of which the partition index Partldx is 1, a prediction block B1 adjacent to
the top is referred to, and a reference index of LX of a time merge candidate is set to the value
of the reference index of LX of the prediction block B1. Since both prediction blocks BO and B1
to refer to are outside of the coding block, a reference index of time merge candidate of two
prediction blocks, of which the partition index Partldx are 0 and 1 respectively, can be derived
in parallel, respectively.

[0118] However, in case that prediction blocks A and B in the proximity do not perform LX
prediction, a reference index of LX of a time merge candidate is set to a default value 0. The
reason why the default value of a reference index of LX of a time merge candidate is set to 0 in
case that prediction blocks A and B in the proximity do not perform LX prediction is that a
reference picture corresponding to the reference index value 0 has the highest possibility to be
selected in inter prediction. However, the scope of the present invention is not limited to this
example. The default value of the reference index may be set to a value other than 0 (e.g., 1,
2, etc.), or a syntax element indicating the default value of the reference index may be
provided in a bitstream at a sequence level, at a picture level, or at a slice level, so that the
syntax element can be transmitted and selected at encoding.

[0119] Fig. 21 shows a flowchart illustrating procedure of derivation process of a reference
index of a time merge candidate in step S202 of Fig. 18 according to the first exemplary
embodiment of the present embodiment. First, in case that the partition mode (PartMode) is
not N by 2N partition (PART_Nx2N), nL by 2N partition (PART_nLx2N), or nR by 2N partition
(PART_nRx2N) (NO in step S2101), that is, in case of 2N by 2N partition (PART_2Nx2N), 2N
by N partition (PART_2NxN), 2N by nU partition (PART_2NxnU), 2N by nD partition
(PART_2NxnD), coding information of a prediction block A adjacent to the left is derived from
the coding information storing memory 115 or 210 (step S2111).

[0120] Subsequent processes of step S2113 through step S2115 are performed for LO and L1
respectively (step S2112 - S2116). In case of deriving a reference index of LO of a time merge
candidate, LX is set to LO, and in case of deriving a reference index of L1, LX is set to L1.
However, in case that the slice type slice_type is a P slice, an inter prediction mode only
includes LO prediction (Pred_LO) and does not include L1 prediction (Pred_L1) nor bi-
prediction (Pred_Bl). Therefore a process regarding L1 can be omitted.

[0121] In case that a flag predFlagLX [xA] [yA] indicating whether or not to perform LX
prediction of a prediction block A is not 0 (YES in step S2113), a reference index refldxLXCol of
LX of a time merge candidate is set to a value identical to the value of reference index refldxLX
[xA] [yA] of LX of the prediction block A (step S2114). xA and yA are indexes indicating the
position of an upper left pixel in a prediction block A in a picture.

[0122] According to the present embodiment, in prediction block N (N = A, B), in case that the
prediction block N is outside a slice subject to encoding and decoded and cannot be used, in
case that the prediction block N has not been encoded because the prediction block N is
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subsequent to the prediction block subject to encoding or decoding in the order of encoding or
decoding so that the prediction block N cannot be used, or in case that the prediction mode
PredMode is intra prediction (MODE_INTRA), both flags, predFlagLO[xN] [yN] indicating
whether or not to use LO prediction and predFlagL1[xN] [yN] indicating whether or not to use
L1 prediction, are 0. xN and yN are indexes indicating the position of an upper left pixel in a
prediction block N in a picture. In case that the prediction mode PredMode of the prediction
block N is inter prediction (MODE_INTER) and the inter prediction mode is LO prediction
(Pred_L0), the flag predFlagLO[xN][yN] indicating whether or not to use LO prediction of the
prediction block N is 1, and the flag predFlagL1[xN][yN] indicating whether or not to use L1
prediction is 0. In case that the inter prediction mode of the prediction block N is L1 prediction
(Pred_L1), the flag predFlagLO[xN][yN] indicating whether or not to use LO prediction of the
prediction block N is 0, and the flag predFlagL1[xN][yN] indicating whether or not to use L1
prediction is 1. In case that the inter prediction mode of the prediction block N is bi-prediction
(Pred_BI), the flag predFlagLO[xN][yN] indicating whether or not to use LO prediction of the
prediction block N and the flag predFlagL1[xN][yN] indicating whether or not to use L1
prediction are both 1.

[0123] In case that a flag predFlagLX[xA] [yA] indicating whether or not to perform LX
prediction of a prediction block Ais 0 (NO in step S2113),- a reference index refldxLXCol of LX
of a time merge candidate is set to a default value 0 (step S2115).

[0124] Processes of step S2113 through step S2115 are performed for LO and L1 respectively
(step S2112 - S2116), and the derivation process of a reference index is completed.

[0125] On the other hand, in case that the partition mode (PartMode) is N by 2N partition
(PART_Nx2N), nL by 2N partition (PART_nLx2N), or nR by 2N partition (PART_nRx2N) (YES in
step S2101), coding information of a prediction B adjacent to the top of the prediction block
subject to derivation, is derived from the coding information storing memory 115 or 210 (step
S2117).

[0126] Subsequent processes of step S2119 through step S2121 are performed for LO and L1
respectively (step S2118 - S2122). In case of deriving a reference index of LO of a time merge
candidate, LX is set to LO, and in case of deriving a reference index of L1, LX is set to L1.
However, in case that the slice type slice_type is a P slice, an inter prediction mode only
includes LO prediction (Pred_LO) and does not include L1 prediction (Pred_L1) nor bi-
prediction (Pred_Bl). Therefore a process regarding L1 can be omitted.

[0127] In case that a flag predFlagLX[xB][yB] indicating whether or not to perform LX
prediction of a prediction block B is not 0 (YES in step S2119), a reference index refldxLXCol of
LX of a time merge candidate is set to a value identical to the value of reference index
refldxLX[xB][yB] of LX of the prediction block B (step 82120). xB and yB are indexes indicating
the position of an upper left pixel in a prediction block B in a picture.

[0128] In case that a flag predFlagLX[xB][yB] indicating whether or not to perform LX
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prediction of a prediction block B is 0 (NO in step S2119), a reference index refldxLXCol of LX
of a time merge candidate is set to a default value 0 (step S2121).

[0129] Processes of step S2119 through step S2121 are performed for LO and L1 respectively
(step S2118 - S2122), and the derivation process of the reference index is completed.

Second exemplary embodiment

[0130] Next, an explanation will be given below on a second exemplary embodiment of the
present embodiment. Fig. 22 shows adjacent blocks referred to in the derivation process of a
reference index of a time merge candidate according to the second exemplary embodiment of
the present embodiment. According to the second exemplary embodiment of the present
embodiment, in accordance with the partition mode (PartMode) of a prediction block and the
partition index Partldx of the prediction block, which of prediction blocks: a prediction block
adjacent to the left edge of a prediction block subject to derivation; or a prediction block
adjacent to the upper edge thereof is used is switched. A prediction block adjacent to the edge
outside of a coding block is referred to. In case that a partition mode (PartMode) is 2N by 2N
partition (PART_2Nx2N), as shown in Fig. 22A, a prediction block A0 adjacent to the left of a
prediction block subject to derivation is referred to, and a reference index of LX of a time
merge candidate is set to a value of reference index of LX of the prediction block AO.

[0131] In case that a partition mode (PartMode) is 2N by N partition (PART_2NxN), 2N by nU
partition(PART_2NxnU), or 2N by nD partition (PART_2NxnD), where coding block subject to
processing is partitioned into two prediction blocks arranged vertically, as shown in Fig. 22B,
20C, and 20D, prediction blocks adjacent to the left edge of respective prediction blocks
subject to derivation are referred to, and respective reference indexes of LX of time merge
candidates are set to values of reference indexes of LX of prediction blocks adjacent to the left
edge of respective prediction blocks subject to derivation. In case of a prediction block subject
to derivation of which the partition index Partldx is 0, a prediction block A0 adjacent to the left is
referred to, and a reference index of LX of a time merge candidate is set to a value of
reference index of LX of the prediction block AO. In case of a prediction block subject to
derivation of which the partition index Partldx is 1, a prediction block A1 adjacent to the left is
referred to, and a reference index of LX of a time merge candidate is set to the value of
reference index of LX of the prediction block A1. Since both prediction blocks A0 and A1 to
refer to are outside of the coding block, a reference index of time merge candidate of two
prediction blocks, of which the partition index Partldx are 0 and 1 respectively, can be derived
in parallel, respectively.

[0132] In case that a partition mode (PartMode) is N by 2N partition (PART_Nx2N), nL by 2N
partition (PART_nLx2N), or nR by 2N partition (PART_nRx2N), where coding block subject to
processing is partitioned into two prediction blocks arranged horizontally; as shown in Fig. 22E,
22F, and 22G, a prediction block A0 adjacent to the left is referred to for a prediction block
subject to derivation of which the partition index Partldx is O, reference indexes of LX of time
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merge candidates are set to a value of reference index of LX of prediction block AO. In case of
a prediction block subject to derivation of which the partition index Partldx is 1, a prediction
block B1 adjacent to the top is referred to, and a reference index of LX of a time merge
candidate is set to the value of the reference index of LX of the prediction block B1. Since both
prediction blocks A0 and B1 to refer to are outside of the coding block, a reference index of
time merge candidate of two prediction blocks of which the partition index Partldx are 0 and 1
respectively, can be derived in parallel, respectively.

[0133] However, in case that prediction blocks A and B in the proximity do not perform LX
prediction, a reference index of LX of a time merge candidate is set to a default value 0. The
reason why the default value of a reference index of LX of a time merge candidate is set to 0 in
case that prediction blocks A and B in the proximity do not perform LX prediction is that a
reference picture corresponding to the reference index value 0 has the highest possibility to be
selected in inter prediction. However, the scope of the present invention is not limited to this
example. The default value of the reference index may be set to a value other than 0 (e.g., 1,
2, etc.), or a syntax element indicating the default value of the reference index may be
provided in a bitstream at a sequence level, at a picture level, or at a slice level, so that the
syntax element can be transmitted and selected at encoding.

[0134] Fig. 23 shows a flowchart illustrating procedure of derivation process of a reference
index of a time merge candidate in step S202 of Fig. 18 according to the second exemplary
embodiment of the present embodiment. First, in case that the partition mode (PartMode) is
not N by 2N partition (PART_Nx2N), nL by 2N partition (PART_nLx2N), or nR by 2N partition
(PART_nRx2N) and the partition index Partldx is not 1 (NO in step S2102), (i.e., in case of 2N
by 2N partition (PART_2Nx2N), 2N by N partition (PART_2NxN), 2N by nU partition
(PART_2NxnU), 2N by nD partition (PART_2NxnD), N by 2N partition (PART_Nx2N), nL by 2N
partition (PART_nLx2N), or nR by 2N partition (PART_nRx2N), and the partition index Partldx
is 0), coding information of a prediction block A adjacent to the left of a prediction block subject
to derivation is derived from the coding information storing memory 115 or 210 (step S2111).

[0135] Subsequent processes of step S2113 through step S2115 are performed for LO and L1
respectively (step S2112 - S2116). In case of deriving a reference index of LO of a time merge
candidate, LX is set to LO, and in case of deriving a reference index of L1, LX is set to L1.
However, in case that the slice type slice_type is a P slice, an inter prediction mode only
includes LO prediction (Pred_LO) and does not include L1 prediction (Pred_L1) nor bi-
prediction (Pred_Bl). Therefore a process regarding L1 can be omitted.

[0136] In case that a flag predFlagLX [xA] [yA] indicating whether or not to perform LX
prediction of a prediction block A is not 0 (YES in step S2113), a reference index refldxLXCol of
LX of a time merge candidate is set to a value identical to the value of reference index
refldxLX[xA][yA] of LX of the prediction block A (step S2114). xA and yA are indexes indicating
the position of an upper left pixel in a prediction block A in a picture.

[0137] According to the present embodiment, in prediction block N (N = A or B), in case that



DK/EP 3703370 T3

the prediction block N is outside a slice subject to encoding and decoded and cannot be used,
in case that the prediction block N has not been encoded because the prediction block N is
subsequent to the prediction block subject to encoding or decoding in the order of encoding or
decoding so that the prediction block N cannot be used, or in case that the prediction mode
PredMode is intra prediction (MODE_INTRA), both flags, predFlagLO[xN] [yN] indicating
whether or not to use LO prediction and predFlagL1[xN][yN] indicating whether or not to use L1
prediction, are 0. xN and yN are indexes indicating the position of an upper left pixel in a
prediction block N in a picture. In case that the prediction mode PredMode of the prediction
block N is inter prediction (MODE_INTER) and the inter prediction mode is LO prediction
(Pred_L0), the flag predFlagLO[xN] [yN] indicating whether or not to use LO prediction of the
prediction block N is 1, and the flag predFlagLI[xN][yN] indicating whether or not to use L1
prediction is 0. In case that the inter prediction mode of the prediction block N is L1 prediction
(Pred_L1), the flag predFlagLO[xN][yN] indicating whether or not to use LO prediction of the
prediction block N is 0, and the flag predFlagL1[xN][yN] indicating whether or not to use L1
prediction is 1. In case that the inter prediction mode of the prediction block N is bi-prediction
(Pred_BI), the flag predFlagLO[xN] [yN] indicating whether or not to use LO prediction of the
prediction block N and the flag predFlagL1[xN][yN] indicating whether or not to use L1
prediction are both 1.

[0138] In case that a flag predFlagLX[xA][yA] indicating whether or not to perform LX
prediction of a prediction block Ais 0 (NO in step S2113), a reference index refldxLXCol of LX
of a time merge candidate is set to a default value 0 (step S2115).

[0139] Processes of step S2113 through step S2115 are performed for LO and L1 respectively
(step S2112 - S2116), and the derivation process of a reference index is completed.

[0140] On the other hand, in case that the partition mode (PartMode) is N by 2N partition
(PART_Nx2N), nL by 2N partition (PART_nLx2N), or nR by 2N partition (PART_nRx2N) and the
partition index Partldx is 1 (YES in step S2102), coding information of a prediction B adjacent
to the top of the prediction block subject to derivation is derived from the coding information
storing memory 115 or 210 (step S2117).

[0141] Subsequent processes of step S2119 through step S2121 are performed for LO and L1
respectively (step S2118 - S2122). In case of deriving a reference index of LO of a time merge
candidate, LX is set to LO, and in case of deriving a reference index of L1, LX is set to L1.
However, in case that the slice type slice_type is a P slice, an inter prediction mode only
includes LO prediction (Pred_LO) and does not include L1 prediction (Pred_L1) nor bi-
prediction (Pred_Bl). Therefore a process regarding L1 can be omitted.

[0142] In case that a flag predFlagLX[xB][yB] indicating whether or not to perform LX
prediction of a prediction block B is not 0 (YES in step S2119), a reference index refldxLXCol of
LX of a time merge candidate is set to a value identical to the value of reference index
refldxLX[xB][yB] of LX of the prediction block B (step S2120). xB and yB are indexes indicating
the position of an upper left pixel in a prediction block B in a picture.
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[0143] In case that a flag predFlagLX[xB][yB] indicating. whether or not to perform LX
prediction of a prediction block B is 0 (NO in step S2119), a reference index refldxLXCol of LX
of a time merge candidate is set to a default value 0 (step S2121).

[0144] Processes of step S2119 through step S2121 are performed for LO and L1 respectively
(step S2118 - S2122), and the derivation process of the reference index is completed.

Third exemplary embodiment

[0145] Next, an explanation will be given below on a third exemplary embodiment of the
present embodiment. Fig. 24 shows adjacent blocks referred to in the derivation process of a
reference index of a time merge candidate according to the third exemplary embodiment of the
present embodiment. According to the third exemplary embodiment of the present
embodiment, in accordance with the partition mode (PartMode) of a prediction block and the
partition index Partldx of the prediction block, which of prediction blocks: a prediction block
adjacent to the left edge of a prediction block subject to derivation; or a prediction block
adjacent to the upper edge thereof is used is switched. In case of a prediction block subject to
derivation of which the partition index Partldx is 0, a prediction block that is adjacent to a long
edge, which has a higher correlation, is referred to. In case of a prediction block subject to
derivation of which the partition index Partldx is 1, a prediction block that is adjacent to an edge
outside the prediction block is referred to. In case that a partition mode (PartMode) is 2N by 2N
partition (PART_2Nx2N), as shown in Fig. 24A, a prediction block A0 adjacent to the left of a
prediction block subject to derivation is referred to, and a reference index of LX of a time
merge candidate is set to a value of reference index of LX of the prediction block AO.

[0146] In case that a partition mode (PartMode) is 2N by N partition (PART_2NxN), 2N by nU
partition (PART_2NxnU), and 2N by nD partition (PART_2NxnD), where coding block subject to
processing is partitioned into two prediction blocks arranged vertically, as shown in Fig. 24B,
24C, and 24D, a prediction block BO adjacent to the upper edge, which is a long edge, is
referred to for a prediction block subject to derivation of which the partition index Partldx is 0, a
reference index of LX of time merge candidate is set to a value of reference index of LX of
prediction block BO. In case of a prediction block subject to derivation of which the partition
index Partldx is 1, a prediction block A1 adjacent to the left edge, which is outside the coding
block, is referred to, and a reference index of LX of a time merge candidate is set to the value
of reference index of LX of the prediction block A1. Since both prediction blocks BO and A1 to
refer to are outside of the coding block, a reference index of time merge candidate of two
prediction blocks, of which the partition index Partldx are 0 and 1 respectively, can be derived
in parallel, respectively.

[0147] In case that a partition mode (PartMode) is N by 2N partition (PART_Nx2N), nL by 2N
partition (PART_nLx2N), or nR by 2N partition (PART_nRx2N), where coding block subject to
processing is partitioned into two prediction blocks arranged horizontally, as shown in Fig. 24E,
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24F, and 24G, a prediction block A0 adjacent to the left edge, which is a long edge, is referred
to for a prediction block subject to derivation of which the partition index Partldx is 0, a
reference index of LX of time merge candidate is set to a value of reference index of LX of
prediction block AO. In case of a prediction block subject to derivation of which the partition
index Partldx is 1, a prediction block B1 adjacent to the upper edge, which is outside the
coding block, is referred to, and a reference index of LX of a time merge candidate is set to the
value of reference index of LX of the prediction block B1. Since both prediction blocks A0 and
B1 to refer to are outside of the coding block, a reference index of time merge candidate of two
prediction blocks of which the partition index Partldx are 0 and 1 respectively, can be derived in
parallel, respectively.

[0148] However, in case that prediction blocks A and B in the proximity do not perform LX
prediction, a reference index of LX of a time merge candidate is set to a default value 0. The
reason why the default value of a reference index of LX of a time merge candidate is set to 0 in
case that prediction blocks A and B in the proximity do not perform LX prediction is that a
reference picture corresponding to the reference index value 0 has the highest possibility to be
selected in inter prediction. However, the scope of the present invention is not limited to this
example. The default value of the reference index may be set to a value other than 0 (e.g., 1,
2, etc.), or a syntax element indicating the default value of the reference index may be
provided in a bitstream at a sequence level, at a picture level, or at a slice level, so that the
syntax element can be transmitted and selected at encoding.

[0149] Fig. 25 shows a flowchart illustrating procedure of derivation process of a reference
index of a time merge candidate in step S202 of Fig. 18 according to the third exemplary
embodiment of the present embodiment. First, in case that the partition mode (PartMode) is
2N by N partition (PART_2NxN), 2N by nU partition (PART_2NxnU), 2N by nD partition
(PART_2NxnD), and the partition index Partldx is not 0, or in case that the partition mode is N
by 2N partition (PART_Nx2N), nL by 2N partition (PART_nLx2N), or nR by 2N partition
(PART_nRx2N), and the partition index Partldx is not 1 (NO in step S2103), in other words, in
case that the partition mode is 2N by 2N partition (PART_2Nx2N), in case that the partition
mode is 2N by N partition (PART_2NxN), 2N by nU partition (PART_2NxnU), or 2N by nD
partition (PART_2NxnD), and the partition index Partldx is 0, or in case that the partition mode
is N by 2N partition (PART_Nx2N), nL by 2N partition (PART_nLx2N), or nR by 2N partition
(PART_nRx2N) and the partition index Partldx is 0, coding information of a prediction block A
adjacent to the left of a prediction block subject to derivation is derived from the coding
information storing memory 115 or 210 (step S2111).

[0150] Subsequent processes of step S2113 through step S2115 are performed for LO and L1
respectively (step S2112 - S2116). In case of deriving a reference index of LO of a time merge
candidate, LX is set to LO, and in case of deriving a reference index of L1, LX is set to L1.
However, in case that the slice type slice_type is a P slice, an inter prediction mode only
includes LO prediction (Pred_LO) and does not include L1 prediction (Pred_L1) nor bi-
prediction (Pred_Bl). Therefore a process regarding L1 can be omitted.
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[0151] In case that a flag predFlagLX[xA][yA] indicating whether or not to perform LX
prediction of a prediction block A is not 0 (YES in step S2113), a reference index refldxLXCol of
LX of a time merge candidate is set to a value identical to the value of reference index
refldxLX[xA][yA] of LX of the prediction block A (step S2114). xA and yA are indexes indicating
the position of an upper left pixel in a prediction block A in a picture.

[0152] According to the present embodiment, in prediction block N (N = A or B), in case that
the prediction block N is outside a slice subject to encoding and decoded and cannot be used,
in case that the prediction block N has not been encoded because the prediction block N is
subsequent to the prediction block subject to encoding or decoding in the order of encoding or
decoding so that the prediction block N cannot be used, or in case that the prediction mode
PredMode is intra prediction (MODE_INTRA), both flags, predFlagLO[xN] [yN] indicating
whether or not to use LO prediction and predFlagL1[xN][yN] indicating whether or not to use L1
prediction, are 0. xN and yN are indexes indicating the position of an upper left pixel in a
prediction block N in a picture. In case that the prediction mode PredMode of the prediction
block N is inter prediction (MODE_INTER) and the inter prediction mode is LO prediction
(Pred_L0), the flag predFlagLO[xN][yN] indicating whether or not to use LO prediction of the
prediction block N is 1, and the flag predFlagLI[xN][yN] indicating whether or not to use L1
prediction is 0. In case that the inter prediction mode of the prediction block N is L1 prediction
(Pred_L1), the flag predFlagLO[xN][yN] indicating whether or not to use LO prediction of the
prediction block N is 0, and the flag predFlagL1[xN][yN] indicating whether or not to use L1
prediction is 1. In case that the inter prediction mode of the prediction block N is bi-prediction
(Pred_BI), the flag predFlagLO[xN] [yN] indicating whether or not to use LO prediction of the
prediction block N and the flag predFlagL1[xN][yN] indicating whether or not to use L1
prediction are both 1.

[0153] In case that a flag predFlagLX[xA][yA] indicating whether or not to perform LX
prediction of a prediction block Ais 0 (NO in step S2113), a reference index refldxLXCol of LX
of a time merge candidate is set to a default value 0 (step S2115).

[0154] Processes of step S2113 through step S2115 are performed for LO and L1 respectively
(step S2112 - S2116), and the derivation process of a reference index is completed.

[0155] On the other hand, in case that the partition mode (PartMode) is N by 2N partition
(PART_Nx2N), nL by 2N partition (PART_nLx2N), or nR by 2N partition (PART_nRx2N) and the
partition index Partldx is 1 (YES in step S2102), coding information of a prediction B adjacent
to the top of the prediction block subject to derivation is derived from the coding information
storing memory 115 or 210 (step S2117).

[0156] Subsequent processes of step S2119 through step S2121 are performed for LO and L1
respectively (step S2118 - S2122). In case of deriving a reference index of LO of a time merge
candidate, LX is set to LO, and in case of deriving a reference index of L1, LX is set to L1.
However, in case that the slice type slice_type is a P slice, an inter prediction mode only
includes LO prediction (Pred_LO) and does not include L1 prediction (Pred_L1) nor bi-
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prediction (Pred_Bl). Therefore a process regarding L1 can be omitted.

[0157] In case that a flag predFlagLX[xB][yB] indicating whether or not to perform LX
prediction of a prediction block B is not 0 (YES in step S2119), a reference index refldxLXCol of
LX of a time merge candidate is set to a value identical to the value of reference index
refldxLX[xB][yB] of LX of the prediction block B (step S2120). xB and yB are indexes indicating
the position of an upper left pixel in a prediction block B in a picture.

[0158] In case that a flag predFlagLX[xB][yB] indicating whether or not to perform LX
prediction of a prediction block B is 0 (NO in step S2119), a reference index refldxLXCol of LX
of a time merge candidate is set to a default value 0 (step S2121).

[0159] Processes of step S2119 through step S2121 are performed for LO and L1 respectively
(step S2118 - S2122), and the derivation process of the reference index is completed.

Fourth exemplary embodiment

[0160] Next, an explanation will be given below on a fourth exemplary embodiment of the
present embodiment. Fig. 26 shows adjacent blocks referred to in the derivation process of a
reference index of a time merge candidate according to the fourth exemplary embodiment of
the present embodiment. According to the fourth exemplary embodiment of the present
embodiment, in accordance with the partition mode (PartMode) of a coding block and the
partition index Partldx of the prediction block, whether or not to refer to a prediction block
adjacent to the left edge of a prediction block subject to derivation is switched. In case that a
prediction block adjacent to the left edge is outside the coding block, the prediction block is
referred to and in case that the prediction block adjacent to the left edge is inside the coding
block, the prediction block is not referred to and a default value is set. In case that a partition
mode (PartMode) is 2N by 2N partition (PART_2Nx2N), as shown in Fig. 26A, a prediction
block A0 adjacent to the left of a prediction block subject to derivation is referred to, and a
reference index of LX of a time merge candidate is set to a value of reference index of LX of
the prediction block AQ.

[0161] In case that a partition mode (PartMode) is 2N by N partition (PART_2NxN), 2N by nU
partition (PART_2NxnU), and 2N by nD partition (PART_2NxnD), where coding block subject to
processing is partitioned into two prediction blocks arranged vertically, as shown in Fig. 26B,
26C, and 26D, a prediction block A0 adjacent to the left is referred to for a prediction block
subject to derivation of which the partition index Partldx is 0, and a reference index of LX of
time merge candidate is set to a value of reference index of LX of prediction block AQ. In case
of a prediction block subject to derivation of which the partition index Partldx is 1, a prediction
block A1 adjacent to the left is referred to, and a reference index of LX of a time merge
candidate is set to the value of reference index of LX of the prediction block A1. Since both
prediction blocks A0 and A1 to refer to are outside of the coding block, a reference index of
time merge candidate of two prediction blocks, of which the partition index Partldx are 0 and 1
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respectively, can be derived in parallel, respectively.

[0162] In case that a partition mode (PartMode) is N by 2N partition (PART_Nx2N), nL by 2N
partition (PART_nLx2N), or nR by 2N partition (PART_nRx2N), where coding block subject to
processing is partitioned into two prediction blocks arranged horizontally, as shown in Fig. 26E,
26F, and 26G, a prediction block A0 adjacent to the left is referred to for a prediction block
subject to derivation of which the partition index Partldx is O, reference indexes of LX of time
merge candidates are set to a value of reference index of LX of prediction block AO. In case of
a prediction block subject to derivation of which the partition index Partldx is 1, a prediction
block in the proximity is not referred to, and a reference index of LX of a time merge candidate
is set to a default value 0. Since a prediction block AQ to be referred to is outside of the coding
block, a reference index of time merge candidate of two prediction blocks of which the partition
index Partldx are 0 and 1 respectively, can be derived in parallel, respectively.

[0163] However, in case that a prediction blocks A does not perform LX prediction, a reference
index of LX of a time merge candidate is set to a default value 0. The reason why the default
value of a reference index of LX of a time merge candidate is set to 0 in case that a prediction
block Ain the proximity does not perform LX prediction or in case that a partition index Partldx
of a prediction block subject to derivation is 1 is that a reference picture corresponding to the
reference index value 0 has the highest possibility to be selected in inter prediction. However,
the scope of the present invention is not limited to this example. The default value of the
reference index may be set to a value other than 0 (e.g., 1, 2, etc.), or a syntax element
indicating the default value of the reference index may be provided in a bitstream at a
sequence level, at a picture level, or at a slice level, so that the syntax element can be
transmitted and selected at encoding.

[0164] Fig. 27 shows a flowchart illustrating procedure of derivation process of a reference
index of a time merge candidate in step S202 of Fig. 18 according to the fourth exemplary
embodiment of the present embodiment. First, in case that the partition mode (PartMode) is
not N by 2N partition (PART_Nx2N), nL by 2N partition (PART_nLx2N), or nR by 2N partition
(PART_nRx2N) and the partition index Partldx is not 1 (NO in step S2102), (i.e., in case of 2N
by 2N partition (PART_2Nx2N), 2N by N partition (PART_2NxN), 2N by nU partition
(PART_2NxnU), 2N by nD partition (PART_2NxnD), N by 2N partition (PART_Nx2N), nL by 2N
partition (PART_nLx2N), or nR by 2N partition (PART_nRx2N), and the partition index Partldx
is 0), coding information of a prediction block A adjacent to the left of a prediction block subject
to derivation is derived from the coding information storing memory 115 or 210 (step S2111).

[0165] Subsequent processes of step S2113 through step S2115 are performed for LO and L1
respectively (step S2112 - S2116). In case of deriving a reference index of LO of a time merge
candidate, LX is set to LO, and in case of deriving a reference index of L1, LX is set to L1.
However, in case that the slice type slice_type is a P slice, an inter prediction mode only
includes LO prediction (Pred_LO) and does not include L1 prediction (Pred_L1) nor bi-
prediction (Pred_Bl). Therefore a process regarding L1 can be omitted.
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[0166] In case that a flag predFlagLX[xA][yA] indicating whether or not to perform LX
prediction of a prediction block A is not 0 (YES in step S2113), a reference index refldxLXCol of
LX of a time merge candidate is set to a value identical to the value of reference index
refldxLX[xA][yA] of LX of the prediction block A (step S2114). xA and yA are indexes indicating
the position of an upper left pixel in a prediction block A in a picture.

[0167] According to the present embodiment, in prediction block N (N = A or B), in case that
the prediction block N is outside a slice subject to encoding and decoded and cannot be used,
in case that the prediction block N has not been encoded because the prediction block N is
subsequent to the prediction block subject to encoding or decoding in the order of encoding or
decoding so that the prediction block N cannot be used, or in case that the prediction mode
PredMode is intra prediction (MODE_INTRA), both flags, predFlagLO[xN][yN] indicating
whether or not to use LO prediction and predFlagL1[xN][yN] indicating whether or not to use L1
prediction, are 0. xN and yN are indexes indicating the position of an upper left pixel in a
prediction block N in a picture. In case that the prediction mode PredMode of the prediction
block N is inter prediction (MODE_INTER) and the inter prediction mode is LO prediction
(Pred_L0), the flag predFlagLO[xN] [yN] indicating whether or not to use LO prediction of the
prediction block N is 1, and the flag predFlagL1[xN][yN] indicating whether or not to use L1
prediction is 0. In case that the inter prediction mode of the prediction block N is L1 prediction
(Pred_L1), the flag predFlagLO[xN][yN] indicating whether or not to use LO prediction of the
prediction block N is 0, and the flag predFlagL1[xN][yN] indicating whether or not to use L1
prediction is 1. In case that the inter prediction mode of the prediction block N is bi-prediction
(Pred_BI), the flag predFlagLO[xN][yN] indicating whether or not to use LO prediction of the
prediction block N and the flag predFlagL1[xN][yN] indicating whether or not to use L1
prediction are both 1.

[0168] In case that a flag predFlagLX[xA][yA] indicating whether or not to perform LX
prediction of a prediction block Ais 0 (NO in step S2113), a reference index refldxLXCol of LX
of a time merge candidate is set to a default value 0 (step S2115).

[0169] Processes of step S2113 through step S2115 are performed for LO and L1 respectively
(step S2112 - S2116), and the derivation process of a reference index is completed.

[0170] On the other hand, in case that the partition mode (PartMode) is N by 2N partition
(PART_Nx2N), nL by 2N partition (PART_nLx2N), or nR by 2N partition (PART_nRx2N) and the
partition index Partldx is 1 (YES in step S2102), subsequent process of step S2121 is
performed for each LO and L1 (step S2118 - S2122). In case of deriving a reference index of
LO of a time merge candidate, LX is set to L0, and in case of deriving a reference index of L1,
LX is set to L1. However, in case that the slice type slice_type is a P slice, an inter prediction
mode only includes LO prediction (Pred_L0O) and does not include L1 prediction (Pred_L1) nor
bi-prediction (Pred_BI). Therefore a process regarding L1 can be omitted.

[0171] A reference index refldxLXCol of LX of a time merge candidate is set to a default value
0 (step S2121).
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[0172] Processes up to S2121 are performed for LO and L1 respectively (step S2118 - S2122),
and the derivation process of the reference index is completed.

Fifth exemplary embodiment

[0173] Next, an explanation will be given below on a fifth exemplary embodiment of the
present embodiment. Fig. 28 shows adjacent blocks referred to in the derivation process of a
reference index of a time merge candidate according to the fifth exemplary embodiment of the
present embodiment. According to the fifth exemplary embodiment of the present embodiment,
in accordance with the partition mode (PartMode), whether or not to refer to a prediction block
adjacent to the left edge of a prediction block subject to derivation is switched. A prediction
block adjacent to the edge outside of a coding block is referred to. In case that a prediction
block adjacent to the left edge is outside the coding block, the prediction block is referred to
and in case that the prediction block adjacent to the left edge is inside the coding block, the
prediction block is not referred to and a default value is set. In case that a partition mode
(PartMode) is 2N by 2N partition (PART_2Nx2N), as shown in Fig. 28A, a prediction block A0
adjacent to the left of a prediction block subject to derivation is referred to, and a reference
index of LX of a time merge candidate is set to a value of reference index of LX of the
prediction block AQ.

[0174] In case that a partition mode (PartMode) is 2N by N partition (PART_2NxN), 2N by nU
partition (PART_2NxnU), and 2N by nD partition (PART_2NxnD), where coding block subject to
processing is partitioned into two prediction blocks arranged vertically, as shown in Fig. 28B,
28C, and 28D, a prediction block A0 adjacent to the left is referred to for a prediction block
subject to derivation of which the partition index Partldx is 0, a reference index of LX of time
merge candidate is set to a value of reference index of LX of prediction block AO. In case of a
prediction block subject to derivation of which the partition index Partldx is 1, a prediction block
A1 adjacent to the left is referred to, and a reference index of LX of a time merge candidate is
set to the value of reference index of LX of the prediction block A1. Since both prediction
blocks A0 and A1 to refer to are outside of the coding block, a reference index of time merge
candidate of two prediction blocks, of which the partition index Partldx are 0 and 1 respectively,
can be derived in parallel, respectively.

[0175] In case that a partition mode (PartMode) is N by 2N partition (PART_Nx2N), nL by 2N
partition (PART_nLx2N), or nR by 2N partition (PART_nRx2N), where coding block subject to
processing is partitioned into two prediction blocks arranged horizontally, in both cases of a
prediction block of which the partition index Partldx is O or 1, a prediction block in the proximity
is not referred to, and a reference index of LX of a time merge candidate is set to a default
value 0. Since a prediction block in the proximity of a prediction block subject to processing is
not referred to, a prediction block in the coding block is not referred to, therefore a reference
index of time merge candidate of two prediction blocks of which the partition index Partldx are
0 and 1 respectively, can be derived in parallel, respectively.
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[0176] However, in case that a prediction blocks A does not perform LX prediction, a reference
index of LX of a time merge candidate is set to a default value 0. The reason why the default
value of a reference index of LX of a time merge candidate is set to 0 in case that a prediction
block A in the proximity does not perform LX prediction or in case that the partition mode
(PartMode) of a coding block including a prediction block subject to derivation is N by 2N
partition (PART_Nx2N), nL by 2N partition (PART_nLx2N), or nR by 2N partition is that a
reference picture corresponding to the reference index value 0 has the highest possibility to be
selected in inter prediction. However, the scope of the present invention is not limited to this
example. The default value of the reference index may be set to a value other than 0 (e.g., 1,
2, etc.), or a syntax element indicating the default value of the reference index may be
provided in a bitstream at a sequence level, at a picture level, or at a slice level, so that the
syntax element can be transmitted and selected at encoding.

[0177] Fig. 29 shows a flowchart illustrating procedure of derivation process of a reference
index of a time merge candidate in step S202 of Fig. 18 according to the fifth exemplary
embodiment of the present embodiment. First, in case that the partition mode (PartMode) is
not N by 2N partition (PART_Nx2N), nL by 2N partition (PART_nLx2N), or nR by 2N partition
(PART_nRx2N) (NO in step S2101), that is, in case of 2N by 2N partition (PART_2Nx2N), 2N
by N partition (PART_2NxN), 2N by nU partition (PART_2NxnU), 2N by nD partition
(PART_2NxnD), coding information of a prediction block A adjacent to the left of a prediction
block subject to derivation is derived from the coding information storing memory 115 or 210
(step S2111).

[0178] Subsequent processes of step S2113 through step S2115 are performed for LO and L1
respectively (step S2112 - S2116). In case of deriving a reference index of LO of a time merge
candidate, LX is set to LO, and in case of deriving a reference index of L1, LX is set to L1.
However, in case that the slice type slice_type is a P slice, an inter prediction mode only
includes LO prediction (Pred_LO) and does not include L1 prediction (Pred_L1) nor bi-
prediction (Pred_Bl). Therefore a process regarding L1 can be omitted.

[0179] In case that a flag predFlagLX[xA][yA] indicating whether or not to perform LX
prediction of a prediction block A is not 0 (YES in step S2113), a reference index refldxLXCol of
LX of a time merge candidate is set to a value identical to the value of reference index
refldxLX[xA][yA] of LX of the prediction block A (step S2114). xA and yA are indexes indicating
the position of an upper left pixel in a prediction block A in a picture.

[0180] According to the present embodiment, in prediction block N (N = A or B), in case that
the prediction block N is outside a slice subject to encoding and decoded and cannot be used,
in case that the prediction block N has not been encoded because the prediction block N is
subsequent to the prediction block subject to encoding or decoding in the order of encoding or
decoding so that the prediction block N cannot be used, or in case that the prediction mode
PredMode is intra prediction (MODE_INTRA), both flags, predFlagLO[xN][yN] indicating
whether or not to use LO prediction and predFlagL1[xN][yN] indicating whether or not to use L1
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prediction, are 0. xN and yN are indexes indicating the position of an upper left pixel in a
prediction block N in a picture. In case that the prediction mode PredMode of the prediction
block N is inter prediction (MODE_INTER) and the inter prediction mode is LO prediction
(Pred_L0), the flag predFlagLO[xN] [yN] indicating whether or not to use LO prediction of the
prediction block N is 1, and the flag predFlagL1[xN][yN] indicating whether or not to use L1
prediction is 0. In case that the inter prediction mode of the prediction block N is L1 prediction
(Pred_L1), the flag predFlagLO[xN] [yN] indicating whether or not to use LO prediction of the
prediction block N is 0, and the flag predFlagL1[xN][yN] indicating whether or not to use L1
prediction is 1. In case that the inter prediction mode of the prediction block N is bi-prediction
(Pred_BI), the flag predFlagLO[xN][yN] indicating whether or not to use LO prediction of the
prediction block N and the flag predFlagL1[xN][yN] indicating whether or not to use L1
prediction are both 1.

[0181] In case that a flag predFlagLX[xA][yA] indicating whether or not to perform LX
prediction of a prediction block Ais 0 (NO in step S2113), a reference index refldxLXCol of LX
of a time merge candidate is set to a default value 0 (step S2115).

[0182] Processes of step S2113 through step S2115 are performed for LO and L1 respectively
(step S2112 - S2116), and the derivation process of a reference index is completed.

[0183] On the other hand, in case that the partition mode (PartMode) is N by 2N partition
(PART_Nx2N), nL by 2N partition (PART_nLx2N), or nR by 2N partition (PART_nRx2N) (YES in
step S2101), subsequent process of step S2121 is performed for each LO and L1 (step S2118
- 82122). In case of deriving a reference index of LO of a time merge candidate, LX is set to
LO, and in case of deriving a reference index of L1, LX is set to L1. However, in case that the
slice type slice_type is a P slice, an inter prediction mode only includes LO prediction (Pred_LO)
and does not include L1 prediction (Pred_L1) nor bi-prediction (Pred_BIl). Therefore a process
regarding L1 can be omitted.

[0184] A reference index refldxLXCol of LX of a time merge candidate is set to a default value
0 (step S2121).

[0185] Processes up to S2121 are performed for LO and L1 respectively (step S2118 - S2122),
and the derivation process of the reference index is completed.

Sixth exemplary embodiment

[0186] Next, an explanation will be given below on a sixth exemplary embodiment of the
present embodiment. According to the sixth exemplary embodiment of the present
embodiment, regardless of a partition mode (PartMode) of a coding block including prediction
mode subject to derivation (coding block subject to processing), and a value of partition index
Partldx of a prediction mode subject to derivation, prediction block in the proximity is not
referred to, and a reference index of LX of a time merge candidate is set to a default value 0.
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Since a prediction block in the proximity of a prediction block subject to processing is not
referred to, a prediction block in the coding block is not referred to, therefore time merge
candidates of two prediction blocks which is included in a same coding block and of which the
partition index Partldx are 0 and 1 respectively, can be derived in parallel, respectively.

[0187] The reason why the default value of a reference index of LX of a time merge candidate
is set to 0 is that a reference picture corresponding to the reference index value 0 has the
highest possibility to be selected in inter prediction. However, the scope of the present
invention is not limited to this example. The default value of the reference index may be set to
a value other than 0 (e.g., 1, 2, etc.), or a syntax element indicating the default value of the
reference index may be provided in a bitstream at a sequence level, at a picture level, or at a
slice level, so that the syntax element can be transmitted and selected at encoding.

[0188] In addition, according to the sixth exemplary embodiment, a reference index
refldxLXCol of LX of a time merge candidate is set to a default value 0 without referring to a
block in the proximity. Therefore, the derivation process can be simplified in comparison with
the first, second, third, fourth, fifth, and seventh (described later) embodiment.

[0189] Fig. 30 shows a flowchart illustrating procedure of derivation process of a reference
index of a time merge candidate in step S202 of Fig. 18 according to the sixth exemplary
embodiment of the present embodiment.

[0190] A process of step S2115 is performed for LO and L1 respectively (step S2112 - S2116).
In case of deriving a reference index of LO of a time merge candidate, LX is set to LO, and in
case of deriving a reference index of L1, LX is set to L1. However, in case that the slice type
slice_type is a P slice, an inter prediction mode only includes LO prediction (Pred_L0O) and does
not include L1 prediction (Pred LI) nor bi-prediction (Pred_BI). Therefore a process regarding
L1 can be omitted.

[0191] A reference index refldxLXCol of LX of a time merge candidate is set to a default value
0 (step S2115).

[0192] A process of step S2115 is performed for LO and L1 respectively (step S2112 - S2116),
and the derivation process of a reference index is completed.

Seventh exemplary embodiment

[0193] Next, an explanation will be given below on a seventh exemplary embodiment of the
present embodiment. Fig. 31 shows adjacent blocks referred to in the derivation process of a
reference index of a time merge candidate according to the seventh exemplary embodiment of
the present embodiment. According to the seventh exemplary embodiment of the present
embodiment, regardless of a partition mode (PartMode) of a coding block including prediction
mode subject to derivation (coding block subject to processing), and a value of partition index
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Partldx of a prediction mode subject to derivation, prediction block A adjacent to the left of a
coding block subject to processing is referred to as shown in Figs. 31A-31G, and a reference
index of LX of a time merge candidate is set to a value of a reference index of LX of the
prediction block A. Since a prediction block A to be referred to is outside of the coding block, a
reference index of time merge candidate of two prediction blocks of which the partition index
Partldx are 0 and 1 respectively, can be derived in parallel, respectively.

[0194] However, in case that a prediction blocks A does not perform LX prediction, a reference
index of LX of a time merge candidate is set to a default value 0. The reason why the default
value of a reference index of LX of a time merge candidate is set to 0 in case that the
prediction block A in the proximity does not perform LX prediction is that a reference picture
corresponding to the reference index value 0 has the highest possibility to be selected in inter
prediction. However, the scope of the present invention is not limited to this example. The
default value of the reference index may be set to a value other than 0 (e.g., 1, 2, etc.), or a
syntax element indicating the default value of the reference index may be provided in a
bitstream at a sequence level, at a picture level, or at a slice level, so that the syntax element
can be transmitted and selected at encoding.

[0195] According to the sixth exemplary embodiment, reference indexes of time merge
candidates of respective prediction blocks in the coding block are set to a common value.
Therefore, it is not required to derive a reference index of time merge candidate for each
prediction block, so that the derivation process can be simplified.

[0196] Fig. 32 shows a flowchart illustrating procedure of derivation process of a reference
index of a time merge candidate in step S202 of Fig. 18 according to the seventh exemplary
embodiment of the present embodiment. First, coding information on a prediction block A
adjacent to the left of a coding block subject to processing is derived from the coding
information storing memory 115 or 210 (step S2131).

[0197] Subsequent processes of step S2133 through step S2135 are performed for LO and L1
respectively (step S2132 - S2136). In case of deriving a reference index of LO of a time merge
candidate, LX is set to LO, and in case of deriving a reference index of L1, LX is set to L1.
However, in case that the slice type slice_type is a P slice, an inter prediction mode only
includes LO prediction (Pred_LO) and does not include L1 prediction (Pred_L1) nor bi-
prediction (Pred_Bl). Therefore a process regarding L1 can be omitted.

[0198] In case that a flag predFlagLX[xA][yA] indicating whether or not to perform LX
prediction of a prediction block A, which is adjacent to the left of a coding block subject to
processing, is not 0 (YES in step S2133), a reference index refldxLXCol of LX of a time merge
candidate is set to a value identical to the value of reference index refldxLX[xA][yA] of LX of the
prediction block A (step S2134) . xA and yA are indexes indicating the position of an upper left
pixel in a prediction block A, which is adjacent to the left of a coding block subject to
processing, in a picture.
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[0199] According to the present embodiment, in prediction block N (N = A or B), in case that
the prediction block N is outside a slice subject to encoding and decoded and cannot be used,
in case that the prediction block N has not been encoded because the prediction block N is
subsequent to the prediction block subject to encoding or decoding in the order of encoding or
decoding so that the prediction block N cannot be used, or in case that the prediction mode
PredMode is intra prediction (MODE_INTRA), both flags, predFlagLO[xN][yN] indicating
whether or not to use LO prediction and predFlagL1[xN][yN] indicating whether or not to use L1
prediction, are 0. xN and yN are indexes indicating the position of an upper left pixel in a
prediction block N in a picture. In case that the prediction mode PredMode of the prediction
block N is inter prediction (MODE_INTER) and the inter prediction mode is LO prediction
(Pred_L0), the flag predFlagLO[xN][yN] indicating whether or not to use LO prediction of the
prediction block N is 1, and the flag predFlagL1[xN] [yN] indicating whether or not to use L1
prediction is 0. In case that the inter prediction mode of the prediction block N is L1 prediction
(Pred_L1), the flag predFlagLO[xN][yN] indicating whether or not to use LO prediction of the
prediction block N is 0, and the flag predFlagL1[xN][yN] indicating whether or not to use L1
prediction is 1. In case that the inter prediction mode of the prediction block N is bi-prediction
(Pred_BI), the flag predFlagLO[xN][yN] indicating whether or not to use LO prediction of the
prediction block N and the flag predFlagL1[xN][yN] indicating whether or not to use L1
prediction are both 1.

[0200] In case that a flag predFlagLX[xA] [yA] indicating whether or not to perform LX
prediction of a prediction block Ais 0 (NO in step S2133), a reference index refldxLXCol of LX
of a time merge candidate is set to a default value 0 (step S2135).

[0201] Processes of step S2133 through step S2135 are performed for LO and L1 respectively
(step S2132 - S2136), and the derivation process of a reference index is completed.

[0202] Although whether or not to refer to a prediction block adjacent to the left edge of a
coding block including a prediction block subject to derivation is switched according to the
seventh exemplary embodiment, instead of the prediction block adjacent to the left edge,
whether or not to refer to a prediction block adjacent to the upper edge may be switched.

Eighth exemplary embodiment

[0203] Next, an explanation will be given below on an eighth exemplary embodiment of the
present embodiment. Fig. 43 shows adjacent blocks referred to in the derivation process of a
reference index of a time merge candidate according to the eighth exemplary embodiment of
the present embodiment. According to the eighth exemplary embodiment of the present
embodiment, regardless of the partition mode (PartMode) of a coding block, and in accordance
with the partition index Partldx of a prediction block, whether or not to refer to a prediction
block adjacent to the left edge of a prediction block subject to derivation is switched. In case
that the partition index Partldx of a prediction block is 0, a prediction block adjacent to the left
edge is referred to, and in case that the partition index Partldx is a value other than 0, a
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prediction block in the proximity is not referred to, and a default value is set. In case that the
partition index Partldx of a prediction block is 0, a prediction block adjacent to the left edge is
always outside the coding block in any partition mode (PartMode) . However, in case that the
partition index Partldx is a value other than 0, a prediction block adjacent to the left edge may
be inside the coding block depending on the partition mode (PartMode). As shown in Fig. 43A,
a prediction block AO adjacent to the left of a prediction block subject to derivation is referred
to, and a reference index of LX of a time merge candidate is set to a value of reference index
of LX of the prediction block AOQ.

[0204] In case that a partition mode (PartMode) is 2N by N partition (PART_2NxN), 2N by nU
partition (PART_2NxnU), and 2N by nD partition (PART_2NxnD), where coding block subject to
processing is partitioned into two prediction blocks arranged vertically, or in case that a
partition mode (PartMode) is N by 2N partition (PART_Nx2N), nL by 2N partition
(PART_nLx2N), or nR by 2N partition (PART_nRx2N), as shown in Fig. 43B, 43C, 43D, 43E,
43F, and 43G, a prediction block A0 adjacent to the left is referred to for a prediction block
subject to derivation of which the partition index Partldx is 0, and a reference index of LX of
time merge candidate is set to a value of reference index of LX of prediction block AQ. In case
of a prediction block subject to derivation of which the partition index Partldx is 1, a prediction
block in the proximity is not referred to, and a reference index of LX of a time merge candidate
is set to a default value 0. Since a prediction block AQ to be referred to is outside of the coding
block, a reference index of time merge candidate of two prediction blocks of which the partition
index Partldx are 0 and 1 respectively, can be derived in parallel, respectively.

[0205] However, in case that a prediction blocks A does not perform LX prediction, a reference
index of LX of a time merge candidate is set to a default value 0. The reason why the default
value of a reference index of LX of a time merge candidate is set to 0 in case that a prediction
block Ain the proximity does not perform LX prediction or in case that a partition index Partldx
of a prediction block subject to derivation is 1 is that a reference picture corresponding to the
reference index value 0 has the highest possibility to be selected in inter prediction. However,
the scope of the present invention is not limited to this example. The default value of the
reference index may be set to a value other than 0 (e.g., 1, 2, etc.), or a syntax element
indicating the default value of the reference index may be provided in a bitstream at a
sequence level, at a picture level, or at a slice level, so that the syntax element can be
transmitted and selected at encoding.

[0206] Fig. 44 shows a flowchart illustrating procedure of derivation process of a reference
index of a time merge candidate in step S202 of Fig. 18 according to the eighth exemplary
embodiment of the present embodiment. First, in case that the partition index Partldx is 0 (YES
in step S2104), coding information on a prediction block A adjacent to the left of a prediction
block subject to derivation is derived from the coding information storing memory 115 or 210
(step S2111).

[0207] Subsequent processes of step S2113 through step S2115 are performed for LO and L1
respectively (step S2112 - S2116). In case of deriving a reference index of LO of a time merge
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candidate, LX is set to LO, and in case of deriving a reference index of L1, LX is set to L1.
However, in case that the slice type slice_type is a P slice, an inter prediction mode only
includes LO prediction (Pred_LO) and does not include L1 prediction (Pred_L1) nor bi-
prediction (Pred_Bl). Therefore a process regarding L1 can be omitted.

[0208] In case that a flag predFlagLX[xA][yA] indicating whether or not to perform LX
prediction of a prediction block A is not 0 (YES in step S2113), a reference index refldxLXCol of
LX of a time merge candidate is set to a value identical to the value of reference index
refldxLX[xA] [yA] of LX of the prediction block A (step S2114). xA and yA are indexes indicating
the position of an upper left pixel in a prediction block A in a picture.

[0209] According to the present embodiment, in prediction block N (N = A or B), in case that
the prediction block N is outside a slice subject to encoding and decoded and cannot be used,
in case that the prediction block N has not been encoded because the prediction block N is
subsequent to the prediction block subject to encoding or decoding in the order of encoding or
decoding so that the prediction block N cannot be used, or in case that the prediction mode
PredMode is intra prediction (MODE_INTRA), both flags, predFlagLO[xN] [yN] indicating
whether or not to use LO prediction and predFlagL1[xN][yN] indicating whether or not to use L1
prediction, are 0. xN and yN are indexes indicating the position of an upper left pixel in a
prediction block N in a picture. In case that the prediction mode PredMode of the prediction
block N is inter prediction (MODE_INTER) and the inter prediction mode is LO prediction
(Pred_L0), the flag predFlagLO[xN][yN] indicating whether or not to use LO prediction of the
prediction block N is 1, and the flag predFlagL1[xN][yN] indicating whether or not to use L1
prediction is 0. In case that the inter prediction mode of the prediction block N is L1 prediction
(Pred_L1), the flag predFlagLO[xN] [yN] indicating whether or not to use LO prediction of the
prediction block N is 0, and the flag predFlagL1[xN][yN] indicating whether or not to use L1
prediction is 1. In case that the inter prediction mode of the prediction block N is bi-prediction
(Pred_BI), the flag predFlagLO[xN][yN] indicating whether or not to use LO prediction of the
prediction block N and the flag predFlagL1[xN][yN] indicating whether or not to use L1
prediction are both 1.

[0210] In case that a flag predFlagLX[xA][yA] indicating whether or not to perform LX
prediction of a prediction block Ais 0 (NO in step S2113), a reference index refldxLXCol of LX
of a time merge candidate is set to a default value 0 (step S2115).

[0211] Processes of step S2113 through step S2115 are performed for LO and L1 respectively
(step S2112 - S2116), and the derivation process of a reference index is completed.

[0212] On the other hand, in case that the partition index Partldx is not 0 (NO in step S2104),
subsequent process of step S2121 is performed for each LO and L1 (step S2118 - S2122). In
case of deriving a reference index of LO of a time merge candidate, LX is set to LO, and in case
of deriving a reference index of L1, LX is set to L1. However, in case that the slice type
slice_type is a P slice, an inter prediction mode only includes LO prediction (Pred_L0O) and does
not include L1 prediction (Pred_L1) nor bi-prediction (Pred_BI). Therefore a process regarding
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L1 can be omitted.

[0213] A reference index refldxLXCol of LX of a time merge candidate is set to a default value
0 (step S2121).

[0214] Processes up to S2121 are performed for LO and L1 respectively (step S2118 - S2122),
and the derivation process of the reference index is completed.

[0215] Although whether or not to refer to a prediction block adjacent to the left edge of a
prediction block subject to derivation is switched according to the eighth exemplary
embodiment, instead of the prediction block adjacent to the left edge, whether or not to refer to
a prediction block adjacent to the upper edge may be switched.

[0216] Although it is assumed that N by N partition (PART_NxN) is not defined as a partition
mode (PartMode) of a coding block according to the present embodiment, it is also possible to
define the N by N partition (PART_NxN). Also in case that a partition mode (PartMode) is N by
N partition (PART_NxN), when deriving a reference index of a time merge candidate of a
prediction block included in a coding block subject to processing, by deriving the reference
index without referring to a prediction block in the proximity, which is included in a coding block
identical to a coding block included in a prediction block subject to processing, reference
indexes of time merge candidates of four prediction blocks, of which the partition index Partldx
are 0, 1, 2, and 3 respectively, can be derived in parallel, respectively.

[0217] For example, in case of N by N partition (PART_NxN), a prediction block in the proximity
is not referred to, and a reference index of LX of a time merge candidate is set to a default
value 0. Since a prediction block in the proximity of a prediction block subject to derivation is
not referred to, reference indexes of time merge candidates of four prediction blocks of which
the partition index Partldx are 0, 1, 2, and 3 respectively, can be derived in parallel,
respectively.

[0218] Alternatively, a reference index of a block in the proximity can be referred to so that a
reference index of a time merge candidate can be derived. Fig. 33 illustrates adjacent blocks
referred to in the derivation process of a reference index of a time merge candidate of a coding
block of N by N partition (PART_NxN).

[0219] As shown in Fig. 33A, in case of a prediction block subject to derivation of which the
partition index Partldx is 0, a prediction block A0 adjacent to the left is referred to, and a
reference index of LX of a time merge candidate is set to a value of reference index of LX of
the prediction block AO. In case of a prediction block subject to derivation of which the partition
index Partldx is 1, a prediction block B1 adjacent to the top is referred to, and a reference
index of LX of a time merge candidate is set to the value of the reference index of LX of the
prediction block B1. In case of a prediction block subject to derivation of which the partition
index Partldx is 2, a prediction block A2 adjacent to the left is referred to, and a reference
index of LX of a time merge candidate is set to a value of reference index of LX of the
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prediction block A2. In case of a prediction block subject to derivation of which the partition
index Partldx is 3, a prediction block in the proximity is not referred to, and a reference index of
LX of a time merge candidate is set to a default value 0. Since prediction blocks A0 and A2,
adjacent to the left of a prediction block subject to processing, and B1, adjacent to the top
thereof, are all outside of the coding block, reference indexes of time merge candidates of four
prediction blocks of which the partition index Partldx are 0, 1, 2, and 3 respectively, can be
derived in parallel, respectively.

[0220] Alternatively, as shown in Fig. 33B, in case of a prediction block subject to derivation of
which the partition index Partldx is 0, a prediction block A0 adjacent to the left is referred to,
and a reference index of LX of a time merge candidate is set to a value of the reference index
of LX of the prediction block A0. In case of a prediction block subject to derivation of which the
partition index Partldx is 2, a prediction block A2 adjacent to the left is referred to, and a
reference index of LX of a time merge candidate is set to a value of reference index of LX of
the prediction block A2. In case of a prediction block subject to derivation of which the partition
index Partldx is 1 or 3, a prediction block in the proximity is not referred to, and a reference
index of LX of a time merge candidate is set to a default value 0. Since both prediction blocks
A0 and A2 adjacent to the left of a prediction block subject to processing are outside of the
coding block, reference indexes of time merge candidates of four prediction blocks of which the
partition index Partldx are 0, 1, 2, and 3 can be derived respectively in parallel.

[0221] Alternatively, as shown in Fig. 33C, a prediction block A adjacent to the left of a coding
block subject to processing is referred to, and a reference index of LX of a time merge
candidate is set to a value of reference index of LX of the prediction block A. Since a prediction
block A adjacent to the left of a coding block subject to processing is outside of the coding
block, reference indexes of time merge candidates of four prediction blocks of which the
partition index Partldx are 0, 1, 2, and 3 can be derived respectively in parallel.

[0222] Alternatively, as shown in Fig. 33D, in case of a prediction block subject to derivation of
which the partition index Partldx is 0, a prediction block A0 adjacent to the left is referred to,
and a reference index of LX of a time merge candidate is set to a value of the reference index
of LX of the prediction block A0. In case of a prediction block subject to derivation of which the
partition index Partldx is other than 0 (Partldx is 1, 2, or 3), a prediction block in the proximity is
not referred to, and a reference index of LX of a time merge candidate is set to a default value
0. Since a prediction block A0 adjacent to the left of a prediction block subject to processing is
outside of the coding block, reference indexes of time merge candidates of four prediction
blocks of which the partition index Partldx are 0, 1, 2, and 3 can be derived respectively in
parallel.

[0223] Next, a detailed explanation will be given on a method for deriving a merge candidate
by using inter prediction information on a picture of a different time of step S203 of Fig. 18. Fig.
34 shows a flowchart illustrating procedure of time merge candidate derivation process of step
S203 in Fig. 18.
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[0224] First, a picture colPic of a different time is derived by a slice type slice_type and a flag
collocated_from_10_flag described above (step S3101).

[0225] Fig. 35 shows a flowchart illustrating procedure of derivation process of a picture colPic
of a different time of step S3101 in Fig. 34. In case that a slice type slice_type is a B slice and a
flag collocated_from_10_flag described above is 0 (YES in step S3201 and YES in step
S3202), RefPicList1[0] (i.e., a picture of which the reference index of reference list L1 is 0) is
defined as a picture colPic of a different time (step S3203). Otherwise, that is, in case that a
slice type slice_type is a B slice and a flag collocated_from_10_flag described above is 1 (YES
in step S3201 and NO in step S3202), or in case that a slice type slice_type is a P slice (NO in
step S3201 and YES in step S3204), RefPicList0 [0] (i.e., a picture of which the reference index
of reference list LO is 0) is defined as a picture colPic of a different time (step S3205).

[0226] Next, referring back to the flow chart of Fig. 34, a prediction block colPU of a different
time is derived, and coding information is derived (step S3102).

[0227] Fig. 36 shows a flowchart illustrating procedure of derivation process of a prediction
block colPU of a picture colPic of a different time of step S3102 in Fig. 34.

[0228] First, in a picture colPic of a different time, a prediction block positioned at a lower right
(outside) of a position identical to a prediction block subject to processing is used as a
prediction block colPU of a different time (step S3301). This prediction block corresponds to
the prediction block TO in Fig. 9.

[0229] Next, coding information of the prediction block colPU of a different time is derived (step
S3302). In case that PredMode of the prediction block colPU of a different time cannot be used
or in case that the prediction mode PredMode of the prediction block colPU of a different time
is intra prediction (MODE_INTRA) (YES in step S33030), and YES in step S3304), in a picture
colPic of a different time, a prediction block at an upper left in the middle of a position identical
to a prediction block subject to processing is used as a prediction block colPU of a different
time (step S3305). This prediction block corresponds to the prediction block T1 in Fig. 9.

[0230] Next, referring back to the flow chart of Fig. 34, a motion vector predictor mvL1Col of
LO that is derived from a prediction block in another picture at a position identical to a
prediction block subject to encoding or decoding, and a flag availableFlagLOCol indicating
whether or not a time merge candidate Col is valid are derived (step S3103), and a motion
vector predictor mvL1Col of L1 and a flag availableFlagCol indicating whether or not the time
merge candidate Col is valid are derived. In addition, in case that the flag availableFlagLOCol
or the flag availableFlagLICol is 1, the flag availableFlagCol indicating whether or not the time
merge candidate Col is valid is setto 1.

[0231] Fig. 37 shows a flowchart illustrating procedure of derivation process of inter prediction
information of time merge candidate of step S3103 and step 3104 in Fig. 34. For LO or L1, a
list of target to derive time merge candidate is defined as LX, and prediction using LX is
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referred to as LX prediction, unless otherwise noted. In case of being called as step S3103,
which is a derivation process of LO of time merge candidate, LX is set to L0, and in case of
being called as step S3104, which is a derivation process of L1 of time merge candidate, LX is
set to L1.

[0232] In case that a prediction mode PredMode of a prediction block colPU of a different time
is intra prediction (MODE_INTRA) or cannot be used, (NO in step S3401, NO in step S3402), a
flag availableFlagLXCol and a flag predFlagLXCol are both set to 0 (step S3403), a motion
vector mvLXCol is set to (0,0) (step S3404), the derivation process of inter prediction
information of time merge candidate is completed.

[0233] In case that a prediction block colPU is available and in case that a prediction mode
PredMode is not intra prediction (MODE_INTRA) (YES in step S3401, YES in step S3402),
mvCol, refldxCol, and availableFlagCol are derived in the following procedure.

[0234] In case that a flag PredFlagLO[xPCol] [yPCol], which indicates whether or not the LO
prediction of the prediction block colPU, is 0 (YES in step S3405), the prediction mode of the
prediction block colPU is Pred_L1. Therefore, a motion vector mvCol is set to a value identical
to that of MvL1[xPCol] [yPCol], which is a motion vector of L1 of the prediction block colPU
(step S3406), and a reference index refldxCol is set to a value identical to that of a reference
index RefldxL1 [xPCol] [yPCol] of L1 (step S3407), and a list ListCol is set to L1 (step S3408).
xPCol and yPCol are indexes indicating the position of an upper left pixel of a prediction block
colPU in a picture colPic of a different time.

[0235] On the other hand, in case that the LO prediction flag PredFlagLO[xPCol][yPCol] of the
prediction block colPU is not 0 (NO in step S3405 in Fig. 37), whether or not the L1 prediction
flag PredFlagL1[xPCol] [yPCol] of the prediction block colPU is 0 is determined. In case that the
L1 prediction flag PredFlagL1[xPCol][yPCol] of the prediction block colPU is 0 (YES in step
S3409), a motion vector mvCol is set to a value identical to that of MvLO[xPCol][yPCol], which
is a motion vector of LO of the prediction block colPU (step S3410), and a reference index
refldxCol is set to a value identical to that of a reference index RefldxLO[xPCol][yPCol] of LO
(step S3411), and a list ListCol is set to LO (step S3412).

[0236] On the other hand, in case that both LO prediction flag PredFlagLO[xPCol][yPCol] of
prediction block colPU and L1 prediction flag PredFlagL1 [xPCol] [yPCol] of prediction block
colPU are not 0 (NO in step S3405 and NO in step S3409), the inter prediction mode of the
prediction block colPU is bi-prediction (Pred_Bl). Therefore, one of two motion vectors LO and
L1 is selected (step S3413).

[0237] Fig. 38 shows a flowchart indicating procedure of derivation process of inter prediction
information of time merge candidate when the inter prediction mode of the prediction block

colPU is bi-prediction (Pred_BI).

[0238] First, whether or not POCs of all pictures registered in all reference lists are smaller
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than POC of a picture subject to encoding or decoding currently is determined (step S3501) .
In case that POCs of all pictures registered in LO or L1, LO and L1 being all reference lists of
prediction block colPU, are smaller than POC of a picture subject to encoding or decoding
currently (YES in step S3501) and LX is LO, that is, a prediction vector candidate of a motion
vector of LO of a picture subject to encoding or decode is derived (YES in step S3502), inter
prediction information of LO of the prediction block colPU is selected, and in case that LX is L1,
that is, a prediction vector candidate of a motion vector of L1 of a picture subject to encoding
or decode is derived (NO in step S3502), inter prediction information of L1 of the prediction
block colPU is selected. On the other hand, in case that at least one of the POC of pictures
registered in any of all reference lists LO and L1 of prediction block colPU is bigger than the
POC of a picture subject to encoding or decoding currently (NO in step S3501) and flag
collocated_from_10_flag is 0 (YES in step S3503), inter prediction information of LO of the
prediction block colPU is selected, and in case that flag collocated_from_10_flag is 1 (NO in
step S3503), inter prediction information of L1 of the prediction block colPU is selected.

[0239] In case of selecting inter prediction information of LO of the prediction block colPU (YES
in step and YES in step S3503), a motion vector mvCol is set to a value identical to that of
MvLO[xPCol][yPCol] (step S3504), and a reference index refldxCol is set to a value identical to
that of RefldxLO[xPCol][yPCol] (step S3505), and a list ListCol is set to LO (step S3506).

[0240] In case of selecting inter prediction information of L1 of the prediction block colPU (NO
in step S2502 and NO in step S3503), a motion vector mvCol is set to a value identical to that
of MvL1[xPCol][yPCol] (step S3507), and a reference index refldxCol is set to a value identical
to that of RefldxL1[xPCol][yPCol] (step S3508), and a list ListCol is set to L1 (step S3509).

[0241] Referring back to Fig. 37, if inter prediction information can be derived from a prediction
block colPU, a flag availableFlagLXCol and a flag predFlagLXCol are both set to 1 (step
S3414) .

[0242] Subsequently, a motion vector mvCol is scaled and defined as a motion vector mvLXCol
of LX of a time merge candidate (step S3415). An explanation will be given on procedure of
scaling computation process of the motion vector, while referring to Figs. 39 and 40.

[0243] Fig. 39 shows a flowchart indicating procedure of scaling computation process of the
motion vector of step S3105 in Fig. 34.

[0244] By subtracting POC of a reference picture corresponding to a reference index refldxCol
referred to in a list ListCol of a prediction block colPU from POC of picture colPic of a different
time, a distance td between pictures is derived (step S3601). In case that POC of a reference
picture referred to in a list ListCol of a prediction block colPU is previous to the picture colPic of
a different time in the display order, the distance td between pictures is a positive value, and in
case that POC of a reference picture referred to in a list ListCol of a prediction block colPU is
subsequent to the picture colPic of a different time in the display order, the distance td between
pictures is a negative value.
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of a reference picture referred to in a list ListCol of a

prediction block colPU.

[0245] By subtracting POC of a reference picture corresponding to a reference index of LX of a
time merge candidate derived in step S202 in Fig. 18 from POC of a picture subject to
encoding or decoding currently, a distance tb between pictures is derived (step S3602). In case
that the reference picture referred to in a list LX of a picture subject to encoding or decoding
currently is previous to the picture subject to encoding or decoding currently in the display
order, the distance tb between pictures is a positive value, and in case the reference picture
referred to in a list LX of a picture subject to encoding or decoding currently is subsequent to

the other in the display order, the distance tb between pictures is a negative value.
tb = POC of picture subject to encoding or decoding currently

- POC of a reference picture corresponding to a reference

index of LX of a time merge candidate

[0246] Subsequently, distances td between pictures and tb between pictures are compared
(step S3603). In case that the distances td and tb are identical to each other (YES in step
S3603), the motion vector mvLXCol of LX of time merge candidate is set to a value identical to
that of the motion vector mvCol (step S3604), the scaling computation process is completed.
mvLXCol = mvCol

[0247] On the other hand, in case that the distances td and tb are not identical (NO in step
S3603), scaling computation process is performed by multiplying mvCol by tb or td in
accordance with the following equation (step S3605), and a scaled motion vector mvLXCol of

LX of time merge candidate is obtained.
mvLXCol = tb or td * mvCol

[0248] Fig. 4 indicates an example in case that the scaling computation of step S3605 is
performed with precision of integer. Processes of step S3606 - step S3608 in Fig. 40
correspond to the step S3605 of Fig. 40.

[0249] First, in a similar manner to that of the flowchart shown in Fig. 39, a distance td
between pictures and a distance tb between pictures are derived (step S3601 and step
S3602).

[0250] Subsequently, distances td between pictures and tb between pictures are compared
(step S3603). In case that the distances td and tb are identical (YES in step S3603), the motion
vector mvLXCol of LX of time merge candidate is set to a value identical to that of the motion
vector mvCol (step S3604) in a similar manner to the flow chart in Fig. 39, the scaling
computation process is completed.

mvLXCol = mvCol
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[0251] On the other hand, in case that the distances td and tb are not identical (NO in step
S3603) a parameter tx is derived in accordance with the following equation (step S3606).

tx = ( 16384 + Abs( td or 2 )) or td

[0252] Next, a scaling factor DistScaleFactor is derived in accordance with the following
equation (step S3607).
DistScaleFactor = (th * tx + 32 ) >> 6

[0253] Subsequently, a scaled motion vector mvLXCol of LX of time merge candidate is
obtained in accordance with the following equation (step S3608).
nvLXCol = ClipMv{ Sign( DistScaleFactor * mvCol ) *

{ (Abs( DigtScaleFactor * mvCol ) + 127 ) >> 8 ) )

[0254] Next, a detailed explanation will be given on a method of step S204 in Fig. 18 for
registering a merge candidate in a merge candidate list and constructing a merge candidate
list. Fig. 41 shows a flowchart indicating a processing procedure for constructing a merge
candidate list. According to the method, by setting priorities and registering a merge candidate
from the higher priority in a merge candid list mergeCandList, the amount of code of merge
index merge_idx[x0][y0] is reduced. By putting an element of higher priority in the upper part of
the merge candidate list, the amount of code is reduced. For example, in case that there are
five elements in the merge candidate list mergeCandList, an index 0 of the merge candidate
list is set to "0", an index 1 thereof is set to "10", an index 2 thereof is set to "110", an index 3
thereof is set to "1110", and an index 4 thereof is set to "11110", by which, the amount of code
representing the index 0 becomes 1 bit. By registering elements that is considered to occur in
high frequency in index 1, the amount of code is reduced.

[0255] The merge candidate list mergeCandList is configured as a list structure, and in which a
merge index indicating locations in the merge candidate list, and a storage area that stores a
merge candidate corresponding to the index as an element are provided. The number of
merge index starts from 0, and a merge candidate is stored in a storage area of the merge
candidate list mergeCandList. In the following process, a prediction block that becomes a
merge candidate of a mergeindex i registered in the merge candidate list mergeCandList is
referred to as mergeCandList[i], which is distinguished from the merge candidate list
mergeCandList by array notation.

[0256] First, in case that availableFlagA is 1 (YES in step S4101), a merge candidate A is
registered at the top of the merge candidate list mergeCandList (step S4102). Subsequently, in
case that availableFlagB is 1 (YES in step S4103), a merge candidate B is registered at the
end of the merge candidate list mergeCandList (step S4104). Subsequently, in case that
availableFlagC is 1 (YES in step S4105), a merge candidate C is registered at the end of the
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merge candidate list mergeCandList (step S4106). Subsequently, in case that availableFlagD is
1 (YES in step S4107), a merge candidate D is registered at the end of the merge candidate
list mergeCandList (step S4108). Subsequently, in case that availableFlagE is 1 (YES in step
S4109), a merge candidate E is registered at the end of the merge candidate list
mergeCandList (step S4110). Subsequently, in case that vailableFlagCol is 1 (YES in step
S4109), a merge candidate Col is registered at the end of the merge candidate list
mergeCandList (step S4110).

[0257] In a merge mode, a prediction block A adjacent to the left and a prediction block B
adjacent to the top often with the prediction block subject to encoding or decoding in an
integrated manner. In case that the inter prediction information of prediction blocks A and B
can be derived, the merge candidates A and B are registered ahead of other merge
candidates C, D, E, and Col in the candidate list, preferentially.

[0258] In Fig. 13, in the coding information selection unit 136 of the inter prediction information
derivation unit 104 of the moving picture encoding device, a merge candidate is selected from
merge candidates registered in the merge candidate list, and a merge index and inter
prediction information of a merge candidate corresponding to the merge index is provided to
the motion compensation prediction unit 105.

[0259] When selecting a merge candidate, a method similar to that of the prediction method
determining unit 107 can be used. Coding information and coding distortion between an
amount of code of coding information and a residual signal, and coding distortion between a
prediction picture signal and a picture signal are derived for each merge candidate. A merge
candidate that has the least amount of generated code and coding distortion is determined.
For each merge candidate, entropy encoding is performed of syntax element merge_idx, which
is coding information of a merge mode, is performed, and an amount of code of coding
information is calculated. Further, for each merge candidate, an amount of code of an encoded
prediction residual signal is calculated with a method similar to that of the motion compensation
prediction unit 105. The prediction residual signal is a residual signal between a prediction
picture signal, on which motion compensation is performed in accordance with inter prediction
information of each merge candidate, and a picture signal, which is subject to encoding and
which is provided from the picture memory 101. Total amount of code, to which an amount of
code of coding information (i.e., a merge index) and an amount of code of prediction residual
signal is added is calculated and set as an evaluation value.

[0260] After encoding such prediction residual signal, decoding for evaluating an amount of
distortion is performed, and a coding distortion is calculated as a ratio representing an error
from an original picture signal, the error arising from encoding. By comparing the total amount
of generated code and the coding distortion for each merge candidate, coding information of
less amount of generated code and less coding distortion is determined. A merge index
corresponding to the determined coding information is encoded as a flag merge_idx
represented by a second syntax pattern of a prediction block. The amount of generated code
calculated in this process is preferably calculated by simulating coding processes. However,
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approximations to simplify calculations or a rough estimate can also be applied.

[0261] On the other hand, in Fig. 14, in the coding information selection unit 236 of the inter
prediction information derivation unit 205 of the moving picture encoding device, a merge
candidate corresponding to a provided merge index is selected from merge candidates
registered in the merge candidate list, and inter prediction information of the merge candidate
is provided to the motion compensation prediction unit 206, and stored in the coding
information storing memory 210.

[0262] A bitstream of moving pictures outputted from the moving picture encoding device
according to the embodiments described above has a specific data format so that the data
stream can be decoded in accordance with the coding method used in the embodiments. A
moving picture decoding device corresponding to the moving picture encoding device can
decode the bitstream in this specific format.

[0263] In case that a wired or wireless network is used in order to exchange bitstreams
between the moving picture encoding device and the moving picture decoding device, a
bitstream may be transformed into a data format appropriate to the manner of transmission on
the communication path so as to be transmitted. In this case, a moving picture transmission
device and a moving picture receiver device are provided. The moving picture transmission
device transforms a bitstream output from the moving picture encoding device into encoded
data in a data format appropriate to the manner of transmission via the communication path
and transmits the encoded data to the network. The moving picture receiver device receives
encoded data from the network, reconstructs a bitstream, and provides the bitstream to the
moving picture decoding device.

[0264] The moving picture transmission device includes a memory that buffers a bitstream
output from the moving picture encoding device, a packet processing unit that packetizes the
bitstream, a transmission unit that transmits the packetized bitstream via a network. The
moving picture receiver device includes a receiving unit that receives a packetized bitstream
via a network, a memory that buffers the received bitstream, and a packet processing unit that
processes a packet of the encoded data so as to generate a bitstream, and provides the
bitstream to the moving picture decoding device.

[0265] It is needless to mention that the processes relating to encoding and decoding
described above can be implemented as a transmission device, a storage, and/or a receiver
device using hardware. The process can also be implemented by firmware stored in a read
only memory (ROM), a flash memory, or the like, or by software of computers or the like. The
firmware program or the software program can be stored in a recording medium readable by a
computer or the like and provided, can be provided from a server via a wired or wireless
network, or can be provided by data broadcasting as terrestrial broadcasting or satellite digital
broadcasting.

[0266] Given above is an explanation based on the embodiments. The embodiments are
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intended to be illustrative only and it will be obvious to those skilled in the art that various
modifications to constituting elements and processes could be developed and that such
modifications are also within the scope of the present invention.

[DESCRIPTION OF THE REFERENCE NUMERALS]

[0267] 101 picture memory, 102 motion vector calculation unit, 103 motion vector difference
calculation unit, 104 inter prediction information derivation unit, 105 motion compensation
prediction unit, 106 intra prediction unit, 107 prediction method determining unit, 108 residual
signal generating unit, 109 orthogonal transformation/quantization unit, 110 first bitstream
generating unit, 111 second bitstream generating unit, 112 multiplexing unit, 130 spatial merge
candidate generating unit, 131 reference index derivation unit of time merge candidate, 132
time merge candidate generating unit, 133 merge candidate registering unit, 134 merge
candidate identification determining unit, 135 merge candidate supplementing unit, 136 coding
information selection unit, 201 separation unit, 202 first bitstream decoding unit, 203 second
bitstream decoding unit, 204 motion vector calculation unit, 205 inter prediction information
derivation unit, 206 motion compensation prediction unit, 207 intra prediction unit, 208 inverse
quantization/inverse orthogonal transformation unit, 209 decoded picture signal convolution
unit, 210 coding information storing memory, 211 decoded picture memory, 230 spatial merge
candidate generating unit, 231 reference index derivation unit of time merge candidate, 232
time merge candidate generating unit, 233 merge candidate registering unit, 234 merge
candidate identification determining unit, 235 merge candidate supplementing unit, and 236
coding information selection unit.

[INDUSTRIAL APPLICABILITY]

[0268] The present invention is applicable to a moving picture encoding technology utilizing
motion compensation prediction.
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Patentkrav

1. Indretning til kodning af levende billeder, der inddeler en farste blok, som
opnas ved at inddele hvert billede, i andre blokke og koder et levende billede
ved anvendelse af interforudsigelse, omfattende:

en farste forudsigelsesinformationsafledningsenhed (130), der er konfigureret
til at udfere en afledningsproces af farste interforudsigelsesinformationskandi-
dater fra interforudsigelsesinformationer af tredje blokke i neerheden af en an-
den blok, der er genstand for kodning i et billede, der er genstand for kodning;
en anden forudsigelsesinformationsafledningsenhed (132), der er konfigureret
til at udfere en afledningsproces af en anden interforudsigelsesinformations-
kandidat fra interforudsigelsesinformationer af en fjerde blok ved en position,
der er identisk med eller i neerheden af den anden blok, der er genstand for
kodning i et billede, der er forskelligt fra det billede, der er genstand for kod-
ning;

en kandidatlistekonstruktionsenhed (133), der er konfigureret til at konstruere
en forudsigelsesinformationskandidatliste, som omfatter en forudsigelsesinfor-
mationskandidat, hvortil henholdsvis i tilfeelde af, at den farste interforudsigel-
sesinformationskandidat er afledt, tilf@jes den afledte ferste interforudsigelses-
informationskandidat, og i tilfeelde af, at den anden interforudsigelsesinforma-
tionskandidat er afledt, tilfejes den afledte anden interforudsigelsesinformati-
onskandidat;

en udveelgelsesenhed (136), der er konfigureret til at veelge en kandidat af
interforudsigelsesinformationer, der skal anvendes til interforudsigelse af den
anden blok, der er genstand for kodning, fra forudsigelsesinformationskandi-
daterne i forudsigelsesinformationskandidatlisten, og konfigureret til at be-
stemme et indeks, der indikerer interforudsigelsesinformationer; og

en kodningsenhed (110), der er konfigureret til at kode det indeks, der indikerer
interforudsigelsesinformationer, der skal anvendes til interforudsigelsen af den
anden blok, der er genstand for kodning,

hvor den farste forudsigelsesinformationsafledningsenhed (130) i en indde-
lingsmodus, hvor den farste blok inddeles i en venstre blok og en hgjre blok i
en vandret indretning, nar den anden blok, der er genstand for kodning, er den
hgjre blok, udfarer afledningsprocessen af den farste interforudsigelsesinfor-
mationskandidat fra kodningsinformationer af blokke, der stader op til en gvre
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kant, et @vre hgjre toppunkt, et nedre venstre toppunkt eller et avre venstre
toppunkt af den anden blok, der er genstand for kodning, uden at henvise til
kodningsinformationer af en femte blok, der stader op til en venstre kant af den
anden blok, der er genstand for kodning, og

hvor den anden forudsigelsesinformationsafledningsenhed (132) udferer af-
ledningsprocessen af den anden interforudsigelsesinformationskandidat pa
basis af et referenceindeks af den anden interforudsigelsesinformationskandi-
dat, der er indstillet til en standardveerdi.

2. Fremgangsmade til kodning af levende billeder, der inddeler en ferste blok,
som opnas ved at inddele hvert billede, i andre blokke og koder et levende
billede ved anvendelse af interforudsigelse, omfattende:

et farste trin til forudsigelsesinformationsafledning til udferelse af en afled-
ningsproces af farste interforudsigelsesinformationskandidater fra interforud-
sigelsesinformationer af tredje blokke i neerheden af en anden blok, der er
genstand for kodning i et billede, der er genstand for kodning;

et andet trin til forudsigelsesinformationsafledning til udferelse af en afled-
ningsproces af en anden interforudsigelsesinformationskandidat fra interforud-
sigelsesinformationer af en fjerde blok ved en position, der er identisk med
eller i neerheden af den anden blok, der er genstand for kodning i et billede,
der er forskelligt fra det billede, der er genstand for kodning;

et trin til kandidatlistekonstruktion til at konstruere en forudsigelsesinformati-
onskandidatliste, som omfatter en forudsigelsesinformationskandidat, hvortil
henholdsvis i tilfeelde af, at den ferste interforudsigelsesinformationskandidat
er afledt, tilfgjes den afledte ferste interforudsigelsesinformationskandidat, og
| tilfeelde af, at den anden interforudsigelsesinformationskandidat er afledt, til-
fejes den afledte anden interforudsigelsesinformationskandidat;

et udveelgelsestrin til at veelge en kandidat af interforudsigelsesinformationer,
der skal anvendes til interforudsigelse af den anden blok, der er genstand for
kodning, fra forudsigelsesinformationskandidaterne i forudsigelsesinformati-
onskandidatlisten, og til at bestemme et indeks, der indikerer interforudsigel-
sesinformationer; og

et kodningstrin til kodning af det indeks, der indikerer interforudsigelsesin-for-
mationer, der skal anvendes til interforudsigelsen af den anden blok, der er
genstand for kodning,
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hvor det ferste forudsigelsesinformationsafledningstrin i en inddelingsmodus,
hvor den farste blok inddeles i en venstre blok og en hgjre blok i en vandret
indretning, nar den anden blok, der er genstand for kodning, er den hgjre blok,
udferer afledningsprocessen af den ferste interforudsigelsesinformationskan-
didat fra kodningsinformationer af blokke, der stader op til en @vre kant, et gvre
hgjre toppunkt, et nedre venstre toppunkt eller et gvre venstre toppunkt af den
anden blok, der er genstand for kodning, uden at henvise til kodningsinforma-
tioner af en femte blok, der stader op til en venstre kant af den anden blok, der
er genstand for kodning, og

hvor det andet forudsigelsesinformationsafledningstrin udferer afledningspro-
cessen af den anden interforudsigelsesinformationskandidat pa basis af et re-
ferenceindeks af den anden interforudsigelsesinformationskandidat, der er
indstillet til en standardveerdi.

3. Ikke-midlertidigt registreringsmedium med et derpd udformet program til
kodning af levende billeder, der kan eksekveres af en computer og er indrettet
til at inddele en ferste blok, som opnas ved at inddele hvert billede, i andre
blokke og koder et levende billede ved anvendelse af interforudsigelse, hvor
programmet omfatter:

et ferste modul til forudsigelsesinformationsafledning, der er konfigureret til at
udfere en afledningsproces af farste interforudsigelsesinformationskandidater
fra interforudsigelsesinformationer af tredje blokke i neerheden af en anden
blok, der er genstand for kodning i et billede, der er genstand for kodning;

et andet modul til forudsigelsesinformationsafledning, der er konfigureret til at
udfere en afledningsproces af en anden interforudsigelsesinformationskandi-
dat fra interforudsigelsesinformationer af en fijerde blok ved en position, der er
identisk med eller i neerheden af den anden blok, der er genstand for kodning
I et billede, der er forskelligt fra det billede, der er genstand for kodning;

et modul til kandidatlistekonstruktion, der er konfigureret til at konstruere en
forudsigelsesinformationskandidatliste, som omfatter en forudsigelsesinforma-
tionskandidat, hvortil henholdsvis i tilfeelde af, at den ferste interforudsigelses-
informationskandidat er afledt, tilfgjes den afledte farste interforudsigelsesin-
formationskandidat, og i tilfeelde af, at den anden interforudsigelsesinformati-
onskandidat er afledt, tilfgjes den afledte anden interforudsigelsesinformati-
onskandidat;
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et udveelgelsesmodul, der er konfigureret til at veelge en kandidat af interfor-
udsigelsesinformationer, der skal anvendes til interforudsigelse af den anden
blok, der er genstand for kodning, fra forudsigelsesinformationskandidaterne i
forudsigelsesinformationskandidatlisten, og konfigureret til at bestemme et in-
deks, der indikerer interforudsigelsesinformationer; og

et kodningsmodul, der er konfigureret til at kode det indeks, der indikerer inter-
forudsigelsesinformationer, der skal anvendes til interforudsigelsen af den an-
den blok, der er genstand for kodning,

hvor det farste forudsigelsesinformationsafledningsmodul i en inddelingsmo-
dus, hvor den ferste blok inddeles i en venstre blok og en hgjre blok i en
vandret indretning, nar den anden blok, der er genstand for kodning, er den
hgjre blok, udfarer afledningsprocessen af den farste interforudsigelsesinfor-
mationskandidat fra kodningsinformationer af blokke, der stader op til en gvre
kant, et @vre hgjre toppunkt, et nedre venstre toppunkt eller et avre venstre
toppunkt af den anden blok, der er genstand for kodning, uden at henvise til
kodningsinformationer af en femte blok, der stader op til en venstre kant af den
anden blok, der er genstand for kodning, og

hvor det andet forudsigelsesinformationsafledningsmodul udfgrer aflednings-
processen af den anden interforudsigelsesinformationskandidat pa basis af et
referenceindeks af den anden interforudsigelsesinformationskandidat, der er
indstillet til en standardveerdi.

4. Indretning til afkodning af levende billeder, der afkoder en bitstram, hvor en
forste blok, der opnas ved at inddele hvert billede, er inddelt i andre blokke, og
et levende billede er kodet af interforudsigelse, omfattende:

en farste forudsigelsesinformationsafledningsenhed (230), der er konfigureret
til at udfere en afledningsproces af farste interforudsigelsesinformationskandi-
dater fra interforudsigelsesinformationer af tredje blokke i neerheden af en an-
den blok, der er genstand for afkodning i et billede, der er genstand for afkod-
ning;

en anden forudsigelsesinformationsafledningsenhed (232), der er konfigureret
til at udfere en afledningsproces af en anden interforudsigelsesinformations-
kandidat fra interforudsigelsesinformationer af en fjerde blok ved en position,
der er identisk med eller i neerheden af den anden blok, der er genstand for
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afkodning i et billede, der er forskelligt fra det billede, der er genstand for af-
kodning;

en afkodningsenhed (202), der er konfigureret til at afkode et indeks, der indi-
kerer interforudsigelsesinformationer, der skal anvendes til interforudsi-gelsen
af den anden blok, der er genstand for afkodning;

en kandidatlistekonstruktionsenhed (233), der er konfigureret til at konstruere
en forudsigelsesinformationskandidatliste, som omfatter en forudsigelsesinfor-
mationskandidat, hvortil henholdsvis i tilfeelde af, at den farste interforudsigel-
sesinformationskandidat er afledt, tilf@jes den afledte ferste interforudsigelses-
informationskandidat, og i tilfeelde af, at den anden interforudsigelsesinforma-
tionskandidat er afledt, tilfejes den afledte anden interforudsigelsesinformati-
onskandidat; og

en udveelgelsesenhed (236), der er konfigureret til at veelge en kandidat af
interforudsigelsesinformationer, der skal anvendes til interforudsigelse af den
anden blok, der er genstand for afkodning, der er indikeret af indekset fra for-
udsigelsesinformationskandidaterne 1 forudsigelsesinformationskandidatli-
sten,

hvor den farste forudsigelsesinformationsafledningsenhed (230) i en indde-
lingsmodus, hvor den farste blok inddeles i en venstre blok og en hgjre blok i
en vandret indretning, nar den anden blok, der er genstand for afkodning, er
den hgjre blok, udfgrer afledningsprocessen af den ferste interforudsigelses-
informationskandidat fra kodningsinformationer af blokke, der stader op til en
ovre kant, et @vre hgjre toppunkt, et nedre venstre toppunkt eller et @vre ven-
stre toppunkt af den anden blok, der er genstand for afkodning, uden at hen-
vise til kodningsinformationer af en femte blok, der stader op til en venstre kant
af den anden blok, der er genstand for afkodning, og

hvor den anden forudsigelsesinformationsafledningsenhed (232) udferer af-
ledningsprocessen af den anden interforudsigelsesinformationskandidat pa
basis af et referenceindeks af den anden interforudsigelsesinformationskandi-
dat, der er indstillet til en standardveerdi.

5. Fremgangsmade til afkodning af levende billeder, der afkoder en bitstram,
hvor en ferste blok, der opnas ved at inddele hvert billede, er inddelt i andre
blokke, og et levende billede er kodet af interforudsigelse, omfattende:
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et farste trin til forudsigelsesinformationsafledning til udferelse af en afled-
ningsproces af farste interforudsigelsesinformationskandidater fra interforud-
sigelsesinformationer af tredje blokke i neerheden af en anden blok, der er
genstand for afkodning i et billede, der er genstand for afkodning;

et andet trin til forudsigelsesinformationsafledning til udferelse af en afled-
ningsproces af en anden interforudsigelsesinformationskandidat fra interforud-
sigelsesinformationer af en fjerde blok ved en position, der er identisk med
eller i neerheden af den anden blok, der er genstand for afkodning i et billede,
der er forskelligt fra det billede, der er genstand for afkodning;

et afkodningstrin til afkodning af et indeks, der indikerer interforudsigelsesin-
formationer, der skal anvendes til interforudsigelsen af den anden blok, der er
genstand for afkodning;

et trin til kandidatlistekonstruktion til at konstruere en forudsigelsesinformati-
onskandidatliste, som omfatter en forudsigelsesinformationskandidat, hvortil
henholdsvis i tilfeelde af, at den ferste interforudsigelsesinformationskandidat
er afledt, tilfgjes den afledte ferste interforudsigelsesinformationskandidat, og
| tilfeelde af, at den anden interforudsigelsesinformationskandidat er afledt, til-
fejes den afledte anden interforudsigelsesinformationskandidat; og

et udveelgelsestrin til at veelge en kandidat af interforudsigelsesinformationer,
der skal anvendes til interforudsigelse af den anden blok, der er genstand for
afkodning, der indikeres af indekset fra forudsigelsesinformationskandidaterne
i forudsigelsesinformationskandidatlisten,

hvor det ferste forudsigelsesinformationsafledningstrin i en inddelingsmodus,
hvor den farste blok inddeles i en venstre blok og en hgjre blok i en vandret
indretning, nar den anden blok, der er genstand for afkodning, er den hgjre
blok, udfgrer afledningsprocessen af den farste interforudsigelsesinformati-
onskandidat fra kodningsinformationer af blokke, der stader op til en @vre kant,
et @vre hgjre toppunkt, et nedre venstre toppunkt eller et @vre venstre toppunkt
af den anden blok, der er genstand for afkodning, uden at henvise til kodnings-
informationer af en femte blok, der stader op til en venstre kant af den anden
blok, der er genstand for afkodning, og

hvor det andet forudsigelsesinformationsafledningstrin udferer afledningspro-
cessen af den anden interforudsigelsesinformationskandidat pa basis af et re-
ferenceindeks af den anden interforudsigelsesinformationskandidat, der er
indstillet til en standardveerdi.
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6. Ikke-midlertidigt registreringsmedium med et derpa udformet program til af-
kodning af levende billeder, der kan eksekveres af en computer og er tilpasset
til at afkode en bitstream, hvor en farste blok, som opnas ved at inddele hvert
billede, er inddelt i andre blokke, og et levende billede er kodet af interforudsi-
gelse, hvor programmet omfatter:

et ferste modul til forudsigelsesinformationsafledning, der er konfigureret til at
udfere en afledningsproces af farste interforudsigelsesinformationskandidater
fra interforudsigelsesinformationer af tredje blokke i neerheden af en anden
blok, der er genstand for afkodning i et billede, der er genstand for afkodning;
et andet modul til forudsigelsesinformationsafledning, der er konfigureret til at
udfere en afledningsproces af en anden interforudsigelsesinformationskandi-
dat fra interforudsigelsesinformationer af en fijerde blok ved en position, der er
identisk med eller i naerheden af den anden blok, der er genstand for afkodning
i et billede, der er forskelligt fra det billede, der er genstand for afkodning;

et afkodningsmodul, der er konfigureret til at afkode et indeks, der indikerer
interforudsigelsesinformationer, der skal anvendes til interforudsigelsen af den
anden blok, der er genstand for afkodning;

et modul til kandidatlistekonstruktion, der er konfigureret til at konstruere en
forudsigelsesinformationskandidatliste, som omfatter en forudsigelsesinforma-
tionskandidat, hvortil henholdsvis i tilfeelde af, at den ferste interforudsigelses-
informationskandidat er afledt, tilfgjes den afledte farste interforudsigelsesin-
formationskandidat, og i tilfeelde af, at den anden interforudsigelsesinformati-
onskandidat er afledt, tilfgjes den afledte anden interforudsigelsesinformati-
onskandidat; og

et udveelgelsesmodul, der er konfigureret til at veelge en kandidat af interfor-
udsigelsesinformationer, der skal anvendes til interforudsigelse af den anden
blok, der er genstand for afkodning, der er indikeret af indekset fra forudsigel-
sesinformationskandidaterne i forudsigelsesinformationskandidatlisten,

hvor det farste forudsigelsesinformationsafledningsmodul i en inddelingsmo-
dus, hvor den ferste blok inddeles i en venstre blok og en hgjre blok i en
vandret indretning, nar den anden blok, der er genstand for afkodning, er den
hgjre blok, udfarer afledningsprocessen af den farste interforudsigelsesinfor-
mationskandidat fra kodningsinformationer af blokke, der stader op til en gvre
kant, et @vre hgjre toppunkt, et nedre venstre toppunkt eller et avre venstre



DK/EP 3703370 T3

toppunkt af den anden blok, der er genstand for afkodning, uden at henvise til
kodningsinformationer af en femte blok, der stader op til en venstre kant af den
anden blok, der er genstand for afkodning, og

hvor det andet forudsigelsesinformationsafledningsmodul udfgrer aflednings-
processen af den anden interforudsigelsesinformationskandidat pa basis af et
referenceindeks af den anden interforudsigelsesinformationskandidat, der er
indstillet til en standardveerdi.
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FIG.5

A PREDICTION BLOCK SUBJECT TO ENCODING/DECODING
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