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DESCRIPTION

[0001] The present application concerns picture and/or video coding and in particular codecs
supporting block partitioning and skip mode.

[0002] Many picture and/or video codecs treat the pictures in units of blocks. For example,
predictive codecs use a block granularity in order to achieve a good compromise between very
precisely set prediction parameters set at a high spatial resolution with, however, spending too
much side information for the prediction parameters on the one hand and too coarsely set
prediction parameters, causing the amount of bits necessary to encode the prediction residual
to increase due to the lower spatial resolution of the prediction parameters, on the other hand.
In effect, the optimum setting for the prediction parameters lies somewhere between both
extremes.

[0003] Several attempts have been made in order to obtain the optimum solution for the above-
outlined problem. For example, instead of using a regular subdivision of a picture into blocks
regularly arranged in rows and columns, multi-tree partitioning subdivision seeks to increase the
freedom of subdividing a picture into blocks at a reasonable demand for subdivision information.
Nevertheless, even multi-tree subdivision necessitates the signalization of a remarkable amount
of data and the freedom in subdividing a picture is quite restricted even in case of using such
multi-tree subdivisioning.

[0004] In order to enable a better tradeoff between the amount of side information necessary in
order to signalize the picture subdivision on the one hand and the freedom in subdividing the
picture on the other hand, merging of blocks may be used in order to increase the number of
possible picture subdivisionings at a reasonable amount of additional data necessary in order to
signalize the merging information. For blocks being merged, the coding parameters need to be
transmitted within the bitstream in full merely once, similarly as if the resulting merged group of
blocks was a directly subdivided portion of the picture.

[0005] In order to additionally increase the efficiency in encoding the picture content, skip mode
has been introduced into some block-based picture codecs, the skip mode enabling the encoder
to refrain from transmitting the residual data of a certain block to the decoder. That is, the skip
mode is a possibility to suppress residual data transmission for certain blocks. The ability to
suppress the transmission of residual data for certain blocks results in a broader granularity
interval for encoding the coding/prediction parameters within which an optimum tradeoff
between coding quality on the one hand and total bit rate spent on the other hand may be
expected: naturally, increasing the spatial resolution of the encoding of the coding/prediction
parameters results in an increase of the side information rate while decreasing, however, the
residuum thereby lowering the rate necessary to encode the residual data. However, due to the
availability of the skip mode, it may be favorable to obtain an abrupt coding rate saving by
merely moderately further increasing the granularity at which the coding/prediction parameters
are transmitted so that the residuum is so small that a separate transmission of the residuum
may be left away.
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[0006] "Test Model under Consideration", 2. JCT-VC MEETING; 21-7-2010 - 28-7-2010;
GENEVA; (JOINT COLLABORATIVETEAM 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-B205, 28
July 2010 (2010-07-28 ) describes the Test Model under Consideration (TMuC) for the HEVC
standard according to which each prediction unit began with a syntax element skip_flag wherein
the subsequent syntax also comprised, irrespective of the value of skip_flag, another flag called
merge_flag. skip_flag is used to signal skip-mode, while merge_flag is used to signal merging
for the individual sub-partitions of the prediction unit.

[0007] I-K KIM ET AL: "TE11: Report on experiment 3.2.c: Check skip and merge together", 94.
MPEG MEETING; 11-10-2010 - 15-10-2010; GUANGZHOU; (MOTION PICTURE EXPERT
GROUP OR ISO/IEC JTC1/SC29/WG11), no. M18237, 28 October 2010 (2010-10-28 )
ssuggests modifying the TMuC software to the extent that: "to turn on both MRG and
Skip/Direct, syntax is modified where MRG is enabled only if PU is not skipped by skip_flag. For
that, skip_flag is coded first. In modified syntax, a direct mode is employed for non-merged PU
and signaled by prediction mode as it was." This Document suggests that MRG is enabled only
if PU is not skipped by skip_flag.

[0008] FULDSETH AET AL: "Recent improvements of the low complexity entropy coder (LCEC)
in TMuC", 94. MPEG MEETING; 11-10-2010 - 15-10-2010; GUANGZHOU; (MOTION PICTURE
EXPERT GROUP OR ISO/IEC JTC1/SC29/WG11), no. M18216, 28 October 2010 (2010-10-28 )
discloses coding merge and skip flag using VLC tables.

[0009] However, there is still a need for achieving better coding efficiency, due to remaining
redundancies newly caused by the combination of block merging and skip mode usage.

[0010] Thus, the object of the present invention is to provide a coding concept having an
increased coding efficiency. This object is achieved by the pending independent claims.

[0011] The idea underlying the present invention is that a further coding efficiency increase may
be achieved if a common signalization is used within the bitstream with regard to both activation
of merging and activation of the skip mode. That is, one of the possible states of one or more
syntax elements within the bitstream may signalize for a current sample set of a picture that the
respective sample set is to be merged and has no prediction residual encoded and inserted into
the bitstream. Alternatively speaking, a common flag may commonly signalize whether the
coding parameters associated with a current sample set are to be set according to a merge
candidate or to be retrieved from the bitstream, and whether the current sample set of the
picture is to be reconstructed merely based on a prediction signal depending on the coding
parameters associated with the current sample set, without any residual data, or to be
reconstructed by refining the prediction signal depending on the coding parameters associated
with the current sample set by means of residual data within the bitstream.

[0012] The inventors of the present invention found out that this introduction of a common
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signalization of the activation of the merging on the one hand and the activation of the skip
mode on the other hand saves bit rate as additional overhead in order to signalize the activation
of the merging and/or skip mode separately from each other may be reduced or may merely
have to be spent in case of the merging and the skip mode not being activated concurrently.

[0013] Advantageous implementations of the present invention are the subject of the attached
dependent claims.

[0014] Preferred embodiments of the present application are described in the following in more
detail with respect to the figures among which:

Fig. 1
shows a block diagram of an apparatus for encoding according to an embodiment;

Fig. 2
shows a block diagram of an apparatus for encoding according to a more detailed
embodiment;

Fig. 3
shows a block diagram of an apparatus for decoding according to an embodiment;

Fig. 4
shows a block diagram of an apparatus for decoding according to a more detailed
embodiment;

Fig. 5
shows a block diagram of a possible internal structure of the encoder of Fig. 1 or 2;

Fig. 6
shows a block diagram of a possible internal structure of the decoder of Fig. 3 or 4;

Fig. 7a
shows schematically a possible subdivision of a picture into tree-root blocks, coding units
(blocks) and prediction units (partitions);

Fig. 7b
shows a subdivision tree of the tree-root block shown in Fig. 7a, down to the level of the
partitions, in accordance with an illustrative example;

Fig. 8
shows an embodiment for a set of possible supported partitioning patterns in accordance
with an embodiment;

Fig. 9
shows possible partitioning patterns which effectively result from combining block merging
and block partitioning when using the block partitioning in accordance with Fig. 8;

Fig. 10
schematically shows candidate blocks for a SKIP/DIRECT mode in accordance with an
embodiment;

Fig. 11-13
show syntax portions of a syntax in accordance with an embodiment; and

Fig. 14
schematically shows the definition of neighboring partitions for a partition in accordance
with an embodiment.
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[0015] With respect to the following description, it is noted that whenever the same reference
sign is used in connection with different figures, the explanations with regard to the respective
element presented with respect to one of these figures shall equally apply to the other figures,
provided that such transferring of explanations from one figure to the other does not conflict with
the remaining description of this other figure.

[0016] Fig. 1 shows an apparatus 10 for encoding a picture 20 into a bitstream 30. Naturally,
picture 20 could be part of a video, in which case the encoder 10 would be a video encoder.

[0017] The picture 20 is, although not explicitly shown in Fig. 1, represented as an array of
samples. The sample array of picture 20 is partitioned into sample sets 40, which could be any
set of samples such as sample sets covering non-overlapping single-connected areas of picture
20. For ease of understanding, the sample sets 40 are shown as, and are called in the following,
blocks 40, wherein however, the following description shall not be regarded as being restricted
to any special kind of sample sets 40. According to a concrete embodiment, the sample sets 40
are rectangular and/or quadratic blocks.

[0018] For example, the picture 20 may be subdivided into a regular arrangement of blocks 40
so that the blocks 40 are arranged in rows and columns as exemplarily shown in Fig. 1.
However, any other subdivision of the picture 20 into blocks 40 may also be possible. In
particular, subdivision of the picture 20 into blocks 40 may be fixed, i.e., known to the decoder
by default or may be signaled within the bitstream 30 to the decoder. In particular, blocks 40 of
picture 20 may vary in size. For example, a multi-tree subdivision such as a quad-tree
subdivision may be applied to picture 20 or to a regular pre-subdivisioning of picture 20 into
regularly arranged tree-root blocks so as to obtain blocks 40 which, in this case, form the leaf
blocks of the multi-tree subdivision of the tree-root blocks.

[0019] In any case, the encoder 10 is configured to encode, for current sample set 40, a flag
into the bitstream 30 commonly signaling whether the coding parameters associated with the
current sample set 40 are to be set according to a merge candidate or to be retrieved from the
bitstream 30, and whether the current sample set of the picture 20 is to be reconstructed merely
based on a prediction signal depending on the coding parameters associated with the current
sample set, without any residual data, or to be reconstructed by refining the prediction signal
depending on the coding parameters associated with the current sample set 40 by means of a
residual data within the bitstream 30. For example, the encoder 10 is configured to encode, for
current sample set 40, a flag into the bitstream 30 commonly signaling, if assuming a first state,
that the coding parameters associated with the current sample set 40 are to be set according to
a merge candidate rather than to be retrieved from the bitstream 30, and that the current
sample set of the picture 20 is to be reconstructed merely based on a prediction signal
depending on the coding parameters associated with the current sample set, without any
residual data, and if assuming any other state that the coding parameters associated with the
current sample set 40 are to be retrieved from the bitstream 30, or that the current sample set
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of the picture 20 is to be reconstructed by refining the prediction signal depending on the coding
parameters associated with the current sample set 40 by means of a residual data within the
bitstream 30. This means the following. The encoder 10 supports merging of blocks 40. The
merging is facultative. That is, not every block 40 is subject to merging. For some blocks 40 it is,
in some, for example, rate-distortion optimization sense favorable to merge the current block 40
with a merge candidate, but for others the opposite is true. In order to decide whether a certain
block 40 should be made the subject of merging, the encoder 10 determines a set or list of
merge candidates and checks, for each of these merge candidates, whether merging the
current block 40 with that merge candidate forms the most preferred coding option in, for
example, rate-distortion optimization sense. The encoder 10 is configured to determine the set
or list of merge candidates for a current block 40 based on previously encoded portions of
bitstream 30. For example, encoder 10 derives at least a portion of the set or list of merge
candidates by adopting the coding parameters associated with locally and/or temporally
neighboring blocks 40 which have been previously encoded in accordance with the encoding
order applied by encoder 10. Temporal neighborhood denotes, for example, blocks of previously
encoded pictures of a video to which picture 20 belongs, with the temporally neighboring blocks
thereof being spatially located so as to spatially overlap the current block 40 of the current
picture 20. Accordingly, for this portion of the set or list of merge candidates, there is a one to
one association between each merge candidate and the spatially and/or temporally neighboring
blocks. Each merge candidate has coding parameters associated therewith. If the current block
40 is merged with any of the merge candidates, encoder 10 sets the coding parameters of the
current block 40 in accordance with the merge candidate. For example, encoder 10 may set the
coding parameters of the current block 40 to be equal to the respective merge candidate, i.e.
encoder 10 may copy the coding parameters of the current block 40 from the respective merge
candidate. Thus, for this just-outlined portion of the set or list of merge candidates, the coding
parameters of a merge candidate are directly adopted from a spatially and/or temporally
neighboring block, or the coding parameters of the respective merge candidate is obtained from
the coding parameters of such a spatially and/or temporally neighboring block by adopting
same, i.e. setting the merge candidate equal thereto, while, however, taking domain changes
into account by, for example, scaling the adopted coding parameters in accordance with the
domain change. For example, at least a part of the coding parameters being subject to merging
could encompass motion parameters. Motion parameters may, however, refer to different
reference picture indices. To be more precise, motion parameters to be adopted may refer to a
certain time interval between the current picture and the reference picture, and in merging the
current block with the respective merge candidate having respective motion parameters,
encoder 10 may be configured to scale the motion parameters of the respective merge
candidate in order to adapt its time interval to the time interval selected for the current block.

[0020] In any case, the merge candidates described so far have in common that all of them
have coding parameters associated therewith, and there is a one to one association between
these merge candidates and neighboring blocks. Accordingly, merging blocks 40 with any of the
just-outlined merge candidates may be thought of as a merging of these blocks into groups of
one or more blocks 40 so that the coding parameters do not vary across the picture 20 within
these groups of blocks 40, except for the scaling adaptions or the like. Effectively, the merging
with any of the just-outlined merge candidates reduces the granularity at which the coding
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parameters vary over the picture 20. Beyond that, the merging with any of the just-outlined
merge candidates results in an additional freedom in subdividing picture 20 into blocks 40 and
groups of blocks 40, respectively. Thus, in this regard the merging of blocks 40 into such groups
of blocks may be thought of causing the encoder 10 to encode the picture 20 using coding
parameters which vary across the picture 20 in units of these groups of blocks 40.

[0021] Besides the just-mentioned merge candidates, encoder 10 may also add merge
candidates to the set/list of merge candidates, which are a result of a combination of two or
more neighboring blocks' coding parameters, such as an arithmetic mean, a geometric mean
thereof or a median of the coding parameters of neighboring blocks and the like.

[0022] Thus, effectively, encoder 10 reduces the granularity at which coding parameters are
explicitly transmitted within bitstream 30 compared to the granularity defined by the subdivision
of picture 20 into blocks 40. Some of these blocks 40 form groups of blocks using one and the
same coding parameters by use of the merging option outlined above.

[0023] Some blocks are coupled to each other via merging, but use different coding parameters
correlated among each other via respective scaling adaptations and/or combinational functions.
Some blocks 40 are not subject to merging, and accordingly encoder 10 encodes the coding
parameters into bitstream 30 directly.

[0024] The encoder 10 uses the coding parameters of blocks 40 thus defined in order to
determine a prediction signal for picture 20. Encoder 10 performs this determination of the
prediction signal block-wise in that the prediction signal depends on the coding parameters
associated with the respective block 40.

[0025] Another decision performed by encoder 10 is whether the residuum, i.e. the difference
between the prediction signal and the original picture content at the respective local area of the
current block 40, is to be transmitted within bitstream 30 or not. That is, encoder 10 decides for
blocks 40 whether skip mode shall be applied to the respective block or not. If skip mode is
applied, the encoder 10 encodes picture 20 within the current portion 40 merely in the form of
the prediction signal derived from, or depending on, the coding parameters associated with the
respective block 40, and in case of the skip mode being deselected, encoder 10 encodes the
picture 20 into bitstream 30 within block 40 using both, the prediction signal as well as the
residual data.

[0026] In order to save bit rate for signaling the decision with regard to the merging on the one
hand and the skip mode on the other hand, encoder 10 commonly signals both decisions using
one flag for a block 40. To be more precise, the common signalization may be realized such that
the activation of both the merging and the skip mode is commonly indicated by the flag of the
respective block 40 within bitstream 30 assuming a first possible flag state, whereas the other
flag state of the flag merely indicates to the decoder that either one of the merging or skip mode
is not activated. For example, encoder 10 may decide for a certain block 40 to activate merging,
but deactivate the skip mode. In that case, encoder 10 uses the other flag state in order to
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signal within bitstream 30 the deactivation of at least one of the merging and the skip mode,
while subsequently signaling within bitstream 30 the activation of merging by use of another flag,
for example. Accordingly, encoder 10 has to transmit this further flag merely in case a block 40
for which the merging and the skip mode is not activated concurrently. In embodiments further
described below, the first flag is called mrg_cbf or skip_flag while the subsidiary merge indicator
flag is called mrg or merge_flag. It has been found out by the inventors of the present
application that this co-use of one signalization state in order to commonly signal the activation
of merging and skip mode reduces the overall bit rate of bitstream 30.

[0027] As to the signalization state just-mentioned, it should be noted that such a signalization
state may be determined by the state of one bit of bitstream 30. However, encoder 10 may be
configured to entropy encode bitstream 30, and accordingly the correspondence between the
signalization state of the flag and the bitstream 30 may be more complicated. In that case, the
state could correspond to one bit of bitstream 30 in the entropy-decoded domain. Even further,
the signalization state may correspond to one of the two states of the flag for which code words
are assigned in accordance with the variable length coding scheme. In case of arithmetic
coding, the signalization state commonly signaling the activation of merging and skip mode, may
correspond to one of the symbols of the symbol alphabet underlying the arithmetic encoding
scheme.

[0028] As outlined above, the encoder 10 signals the concurrent activation of the merging and
the skip mode using a flag within bitstream 30. As will be outlined in more detail below, this flag
may be transmitted within a syntax element which has more than two possible states. This
syntax element may, for example, signal other coding options as well. Details are described in
more detail below. In that case, however, one of the possible states of the one or more syntax
elements signalizes the concurrent activation. That is, whenever the just-mentioned syntax
element of a current block 40 assumes this predetermined possible state, the encoder 10
signalizes thereby the activation of both the merging and the skip mode. The decoder thus
needs no further signalization regarding the activation of merging and the activation of skip
mode, respectively.

[0029] With regard to the description outlined above, it should be noted that the partitioning of
picture 20 into blocks 40 may not represent the finest resolution at which coding parameters are
determined for picture 20. Rather, encoder 10 may accompany each block 40 with further
partitioning information in order to signal within the bitstream 30 one of supported partitioning
patterns for partitioning the current block 40 into sub-blocks 50 and 60, respectively, i.e. sample
subsets. In that case, the concurrent merging/skip decision is performed by encoder 10 in units
of blocks 40, whereas coding parameters along with, for example, subsidiary merge decision
and/or skip mode decision separated from each other, are defined for picture 20 in units of the
sub-partitioning of blocks 40, i.e. in units of sub-blocks 50 and 60 in the exemplarily shown block
40 of Fig. 1. Naturally, a non-partitioning mode may represent one of the supported partitioning
patterns, thereby resulting in encoder 10 merely determining one set of coding parameters for
block 40. Irrespective of the number of sub-blocks 50 and 60 of the respective partitioning
pattern, the merging decision may apply to all sub-blocks, i.e. the one or more sub-blocks. That
is, if the merging is activated for block 40, this activation may be valid for all sub-blocks. In
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accordance with an embodiment outlined further below, the aforementioned common state
commonly signaling the activation of the merging and the skip mode, may additionally
concurrently signal the non-partitioning pattern among the supported partitioning patterns for
the current block 40 so that in case of the flag or the syntax element assuming this state, no
further transmission of partitioning information for the current block is necessary. Naturally, any
other partitioning pattern among the supported partitioning pattern could alternatively be
indicated concurrently in addition to the activation of the merging and the skip mode.

[0030] In accordance with some embodiments of the present application, the encoder 10 avoids
bit efficiency penalties resulting from the co-use of the block partitioning of blocks 40 on the one
hand and the merging of sub-blocks 50 and 60 on the other hand. To be more precise, the
encoder 10 may decide as to whether it is in some, for example, rate-distortion optimization
sense better to further partition block 40, and as to which of supported partitioning patterns
should be used for a current block 40 in order to adapt the granularity at which certain coding
parameters are set or defined within the current block 40 of picture 20. As will be outlined in
more detail below, the coding parameters may, for example, represent prediction parameters
such as inter prediction parameters. Such inter prediction parameters may, for example,
comprise a reference picture index, a motion vector and the like. The supported partitioning
patterns may, for example, comprise a non-partitioning mode, i.e., an option according to which
the current block 40 is not further partitioned, a horizontally partitioning mode, i.e., an option
according to which the current block 40 is subdivided along a horizontally extending line into an
upper or top portion and a bottom or lower portion and a vertically partitioning mode, i.e., an
option according to which the current block 40 is vertically subdivided along a vertically
extending line into a left portion and a right portion. Beyond this, the supported partitioning
patterns may also comprise an option according to which the current block 40 is further regularly
subdivided into four further blocks each assuming one quarter of current block 40. Further, the
partitioning may pertain all blocks 40 of the picture 20 or merely a proper subset thereof such as
those having a certain coding mode associated therewith, such as the inter prediction mode.
Similarly, it is noted that merging may, per se, merely be available for certain blocks, such as
those coded in the inter prediction mode. In accordance with an embodiment further outlined
below, the aforementioned commonly interpreted state also signals concurrently that the
respective block is of the inter prediction mode rather than the intra prediction mode.
Accordingly, one state of the aforementioned flag for block 40 may signal that this block is an
inter prediction coded block which is not further partitioned and for which both the merging and
the skip mode are activated. However, as a subsidiary decision in case of the flag assuming the
other state, each partition or sample subset 50 and 60 may individually be accompanied by a
further flag within bitstream 30 in order to signal whether merging shall be applied to the
respective partition 50 and 60 or not. Further, different subsets of the supported partitioning
modes may be available for blocks 40, depending, for example, on the block size, the
subdivision level of the block 40 in case of the same being a multi-tree subdivision leaf block, in
combination or individually.

[0031] That is, the subdivision of picture 20 into blocks so as to obtain, inter alia, block 40 may
be fixed or signaled within the bitstream. Similarly, the partitioning pattern to be used for further
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partitioning current block 40 may be signaled within the bitstream 30 in the form of partitioning
information. Accordingly, the partitioning information may, thus, be thought of as being a kind of
extension of the subdivision of picture 20 into blocks 40. On the other hand, an additional
relevance of the original granularity of subdivision of picture 20 into blocks 40 may still remain.
For example, the encoder 10 may be configured to signalize within the bitstream 30 the coding
mode to be used for the respective portion or block 40 of picture 20 at the granularity defined by
block 40 while the encoder 10 may be configured to vary the coding parameters of the
respective coding mode within the respective block 40 at an increased (finer) granularity defined
by the respective partitioning pattern chosen for the respective block 40. For example, the
coding mode signaled at the granularity of blocks 40 may distinguish between intra prediction
mode, inter prediction mode and the like, such as temporal inter prediction mode, inter-view
prediction mode etc. The sort of coding parameters associated with the one or more sub-blocks
(partitions) resulting from the partitioning of the respective block 40, then depends on the coding
mode assigned to the respective block 40. For example, for an intra-coded block 40, the coding
parameters may comprise a spatial direction along which picture content of previously decoded
portions of picture 20 are used to fill the respective block 40. In case of an inter-coded block 40,
the coding parameters may comprise, inter alia, a motion vector for motion-compensated
prediction.

[0032] Fig. 1 exemplarily shows the current block 40 as being subdivided into two sub-blocks 50
and 60. In particular, a vertically partitioning mode is exemplarily shown. The smaller blocks 50
and 60 may also be called sub-blocks 50 and 60 or partitions 50 and 60 or prediction units 50
and 60. In particular, the encoder 10 may be configured to remove, in such cases where the
signaled one of the supported partitioning patterns specifies a subdivision of the current block
40 into two or more further blocks 50 and 60, for all further blocks except a first sub-block of the
sub-blocks 50 and 60 in a coding order, from a set of coding parameter candidates for the
respective sub-block, coding parameter candidates having coding parameters which are the
same as coding parameters associated with any of the sub-blocks which would, when being
merged with the respective sub-blocks, result in one of the supported partitioning patterns. To
be more precise, for each of the supported partitioning patterns a coding order is defined
among the resulting one or more partitions 50 and 60. In the case of Fig. 1, the coding order is
exemplarily illustrated by an arrow 70, defining that the left partition 50 is coded prior to the right
partition 60. In case of a horizontally partitioning mode, it could be defined that the upper
partition is coded prior to the lower partition. In any case, the encoder 10 is configured to
remove for the second partition 60 in coding order 70, from the set of coding parameter
candidates for the respective second partition 60, coding parameter candidates having coding
parameters which are the same as coding parameters associated with the first partition 50 in
order to avoid the result of this merging, namely the fact that both partitions 50 and 60 would
have the same coding parameters associated therewith which, in fact, could equally yield by
choosing the non-partitioning mode for current block 40 at a lower coding rate.

[0033] To be more precise, encoder 10 may be configured to use block merging in an effective
way along with block partitioning. As far as the block merging is concerned, encoder 10 may
determine for each partition 50 and 60, a respective set of coding parameter candidates. The
encoder may be configured to determine the sets of coding parameter candidates for each of
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the partitions 50 and 60 based on coding parameters associated with previously decoded
blocks. In particular, at least some of the coding parameter candidates within the sets of coding
parameter candidates may be equal to, i.e. may be adopted from, the coding parameters of
previously decoded partitions. Additionally or alternatively, at least some of the coding
parameter candidates may be derived from coding parameter candidates associated with more
than one previously coded partition, by way of a suitable combination such as a median, mean
or the like. However, since the encoder 10 is configured to perform the determination of the
reduced set of coding parameter candidates and, if more than one such coding parameter
candidate remains after removal, the choice among the remaining non-removed coding
parameter candidates, for each of the non-first partitions 60 in order to set coding parameters
associated with the respective partition depending on the one non-removed or chosen coding
parameter candidate, the encoder 10 is configured to perform the removal such that coding
parameter candidates which would lead, effectively, to a re-uniting of partitions 50 and 60, are
removed. That is, syntax constellations are effectively avoided according to which an effective
partitioning situation is coded more complex than in case of directly signaling this partitioning
merely by use of the partitioning information alone.

[0034] Moreover, as the sets of coding parameter candidates gets smaller, the amount of side
information necessary to encode the merging information into the bitstream 30 may decrease
due to the lower number of elements in these candidate sets. In particular, as the decoder is
able to determine and subsequently reduce the sets of coding parameter candidates in the
same way as the encoder of Fig. 1 does, the encoder 10 of Fig. 1 is able to exploit the reduced
sets of coding parameter candidates by, for example, using less bits in order to insert a syntax
element into the bitstream 30, specifying which of the non-removed coding parameter
candidates is to be employed for merging. Naturally, the introduction of the syntax element into
bitstream 30 may be completely suppressed in case the number of non-removed coding
parameter candidates for the respective partition is merely one. In any case, due to the
merging, i.e., setting the coding parameters associated with the respective partition dependent
on the remaining one, or chosen one, of the non-removed coding parameter candidates, the
encoder 10 is able to suppress the completely anew insertion of coding parameters for the
respective partition into bitstream 30, thereby reducing the side information as well. In
accordance with some embodiments of the present application, the encoder 10 may be
configured to signalize within the bitstream 30 refinement information for refining the remaining
one, or chosen one of the coding parameter candidates for the respective partitions.

[0035] In accordance with the just-outlined possibility of reducing the merge candidate list, the
encoder 10 may be configured to determine the merge candidates to be removed by way of a
comparison of their coding parameters with the coding parameters of the partition, the merging
with which would yield another supported partitioning pattern. This way of treating the coding
parameter candidates would, effectively, remove at least one coding parameter candidate in the
illustrative case of Fig. 1, for example, provided that the coding parameters of the left partition
50 form one element of the set of coding parameter candidates for the right partition 60. Further
coding parameter candidates may, however, also be removed in case they are equal to the
coding parameters of left partition 50. In accordance with another embodiment of the present
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invention, however, encoder 10 could be configured to determine a set of candidate blocks for
each second and following partition in coding order, with removing that or those candidate
blocks from this set of candidate blocks, which would, when being merged with the respective
partition, result in one of the supported partitioning patterns. In some sense, this means the
following. The encoder 10 may be configured to determine merge candidates for a respective
partition 50 or 60 (i.e. the first and the following ones in coding order) such that each element of
the candidate set has exactly one partition of the current block 40 or any of the blocks 40
previously coded, associated therewith in that the candidate adopts the respective coding
parameters of the associated partition. For example, each element of the candidate set could be
equal to, i.e. adopted from, one of such coding parameters of previously coded partitions, or
could at least be derived from the coding parameters of merely one such previously coded
partition such as by additionally scaling or refinement using additionally sent refinement
information. The encoder 10 could, however, also be configured to accompany such candidate
set with further elements or candidates, namely coding parameter candidates which have been
derived from a combination of coding parameters of more than one previously coded partition,
or which have been derived - by modification - from coding parameters of one previously coded
partition such as by taking merely the coding parameters of one motion parameter list. For the
"combined" elements, there is no 1:1 association between the coding parameters of the
respective candidate element and a respective partition. In accordance with the first alternative
of the description of Fig. 1, the encoder 10 could be configured to remove all candidates from
the whole candidate set, the coding parameters of which equal the coding parameters of
partition 50. In accordance with the latter alternative of the description of Fig. 1, the encoder 10
could be configured to remove merely the element of the candidate set which is associated with
partition 50. Harmonizing both points of views, the encoder 10 could be configured to remove
candidates from the portion of the candidate set, showing a 1:1 association to some (e.g.
neighboring) previously coded partitions, with not extending the removal (and search for
candidates having equal coding parameters) to the remaining portion of the candidate set
having coding parameters being obtained by combination. But of course, if one combination also
would lead to redundant representation, this could be solved by removing redundant coding
parameters from the list or by performing the redundancy check for the combined candidates as
well.

[0036] Before describing an embodiment of a decoder fitting to the just-outlined embodiment of
Fig. 1, an apparatus for encoding, i.e. an encoder, according to Fig. 1 in a more detailed
implementation is outlined in more detail below with respect to Fig. 2. Fig. 2 shows the encoder
as comprising a subdivider 72 configured to subdivide the picture 20 into blocks 40, a merger 74
configured to merge the block 40 into groups of one or more sample sets as outlined above, an
encoder or encoding stage 76, configured to encode the picture 20 using coding parameters
varying across the picture 20 in units of the groups of sample sets, and a stream generator 78.
The encoder 76 is configured to encode the picture 20 by predicting the picture 20 and
encoding a prediction residual for predetermined blocks. That is, encoder 76 encodes, as
described above, the prediction residual not for all blocks 40. Rather, some of them have the
skip mode activated. The stream generator 78 is configured to insert the prediction residual and
the coding parameters into the bitstream 30, along with one or more syntax elements for each
of at least a subset of blocks 40, signaling whether the respective block 40 is merged into one of
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the groups along with another block or not and whether the respective block uses skip mode or
not. As described above, the subdivision information underlying the subdivision of subdivider 72
may also be encoded into bitstream 30 for picture 20 by stream generator 78. This is indicated
by a dashed line in Fig. 2. The merge decision by merger 74 and the skip mode decision
performed by encoder 76 is, as outlined above, commonly encoded into bitstream 30 by stream
generator 78 such that one of the possible states of the one or more syntax elements of a
current block 40 signalizes that the respective block is to be merged into one of the groups of
blocks along with another block of picture 20 and has no prediction residual encoded and
inserted into bitstream 30. The stream generator 78 may, for example, use entropy coding in
order to perform the insertion. The subdivider 72 may be responsible for the subdivision of the
picture 20 into the blocks 40 as well as the optional further partitioning into partitions 50 and 60,
respectively. The merger 74 is responsible for the above-outlined merge decision while the
encoder 76 may, for example, decide on the skip mode for the blocks 40. Naturally, all of these
decisions influence the rate/distortion measure in combination, and accordingly apparatus 10
may be configured to try out several decision options in order to ascertain which option is to be
preferred.

[0037] After having described an encoder according to an embodiment of the present invention
with regard to Figs. 1 and 2, an apparatus for decoding, i.e. a decoder 80 according to an
embodiment is described with respect to Fig. 3. The decoder 80 of Fig. 3 is configured to
decode the bitstream 30 which, as described above, has picture 20 encoded therein. In
particular, the decoder 80 is configured to be, for a current sample set or block 40, commonly
responsive to the aforementioned flag within the bitstream 30 as to a first decision whether the
coding parameters associated with the current block 40 are to be set according to a merge
candidate or to be retrieved from the bitstream 30, and a second decision whether the current
block 40 of the picture 20 is to be reconstructed merely based on a prediction signal depending
on the coding parameters associated with the current block 40, without any residual data, or to
be reconstructed by refining the prediction signal depending on the coding parameters
associated with the current block 40 by means of residual data within the bitstream 30.

[0038] That is, the decoder's functionality largely coincides with that of the encoder described
with respect to Figs. 1 and 2. For example, the decoder 80 may be configured to perform the
subdivision of picture 40 into blocks 40. This subdivision may be known to the decoder 80 by
default, or decoder 80 may be configured to extract respective subdivision information from
bitstream 30. Whenever a block 40 is merged, decoder 80 may be configured to obtain the
coding parameters associated with that block 40 by setting the coding parameters thereof
according to a merge candidate. In order to determine the merge candidate, the decoder 80
may perform the above-outlined determination of the set or list of merge candidates in exactly
the same manner as the encoder did. This includes, in accordance with some embodiments of
the present application, even the reduction of the preliminary set/list of merge candidates in
order to avoid the above-outlined redundancy between block partitioning on the one hand and
block merging on the other hand. The selection among the determined set or list of merge
candidates may be performed by decoder 80 by extracting a respective merge index from the
bitstream 30 whenever merging is activated. The merge index points to the merge candidate to
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be used out of the (reduced) set or list of merge candidates determined as described above.
Further, as also described above, decoder 80 may also be configured to subject blocks 40 to a
partitioning in accordance with one of the supported partitioning patterns. Naturally, one of these
partitioning patterns may involve a non-partitioning mode according to which a block 40 is not
further partitioned. In case of the thoroughly described flag assuming the commonly defined
state indicating the activation of the merging and the skip mode for a certain block 40, decoder
80 may be configured to reconstruct the current block 40 merely based on the prediction signal
rather than a combination thereof with any residual signal. In other words, decoder 80
suppresses in that case residual data extraction for the current block 40 and merely
reconstructs the picture 20 within the current block 40 by use of the prediction signal derived
from the coding parameters of the current block. As was also already described above, decoder
80 may interpret the common state of the flag also as a signalization for the current block 40
that this block is an inter predicted block and/or a block not further partitioned. That is, the
decoder 80 may be configured such that same obtains the coding parameters associated with a
current block 40 by setting these coding parameters according to a merge candidate, and
reconstructs the current block 40 of the picture 20 merely based on a prediction signal
depending on the coding parameters of the current block 40 without any residual data if the flag
in question of the current block 40 within the bitstream 30 signals that the coding parameters
associated with the current block 40 are to be set using merging. If the flag in question,
however, signals that the current block 40 is not subject to merging or skip mode is not used,
the decoder 80 may be responsive to another flag within the bitstream 30 such that the decoder
80, depending on this other flag, obtains the coding parameters associated with the current
block by setting same according to a respective merge candidate, obtains residual data for the
current block from the bitstream 30 and reconstructs the current block 40 of the picture 20
based on the prediction signal and the residual data, or extracts the coding parameters
associated with the current block 40 from the bitstream 30, obtains residual data for the current
block 40 from the bitstream 30 and reconstructs the current block 40 of the picture 20 based on
the prediction signal and the residual data. As outlined above, the decoder 80 may be
configured to expect the existence of the other flag within bitstream 30 only in case of the first
flag not assuming the commonly signaling state concurrently signaling the activation of the
merging and the skip mode. Only then, the decoder 80 extracts the other flag from the bitstream
in order to ascertain whether merging shall take place without the skip mode. Naturally, the
decoder 80 could alternatively be configured to await another third flag within bitstream 30 for
the current block 40 in case of the second flag signaling the deactivation of merging, with this
third flag signaling skip mode activation or deactivation.

[0039] Analogously to Fig. 2, Fig. 4 shows a possible implementation of the apparatus for
decoding of Fig. 3. Accordingly, Fig. 4 shows an apparatus for decoding, i.e. a decoder 80,
which comprises a subdivider 82 configured to subdivide the picture 20 encoded into bitstream
30 into blocks 40, a merger 84 configured to merge the blocks 40 into groups of one or more
blocks each, a decoder 86 configured to decode or reconstruct the picture 20 using coding
parameters varying across the picture 20 in units of the groups of sample sets and an extractor
88. The decoder 86 is also configured to decode the picture 20 by predicting the picture 20,
decoding a prediction residual for predetermined blocks 40 and combining the prediction
residual and a prediction resulting from predicting the picture 20, for the predetermined blocks
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40, i.e. those having the skip mode switched off. The extractor 88 is configured to extract the
prediction residual and the coding parameters from the bitstream 30, along with one or more
syntax elements for each of at least a subset of the blocks 40, signaling whether the respective
block 40 is to be merged into one of the groups along with another block 40 or not, wherein the
merger 84 is configured to perform the merging responsive to the one or more syntax elements,
wherein one of the possible states of the one or more syntax elements signalizes that the
respective block 40 is to be merged into one of the groups of blocks along with another block 40
and has no prediction residual encoded and inserted into the bitstream 30.

[0040] Thus, comparing Fig. 4 with Fig. 2, the subdivider 82 acts like subdivider 72 in order to
restore the subdivision generated by subdivider 72. Subdivider 82 knows about the subdivision
of picture 20 either by default or extracts subdivision information from bitstream 30 via extractor
88. Similarly, merger 84 forms the merging of the blocks 40 and is activated with regard to
blocks 40 and block portions via the above-outlined signaling within bitstream 30. Decoder 86
performs the generation of the prediction signal of picture 20 using the coding parameters within
bitstream 30. In case of merging, decoder 86 copies the coding parameters of a current block
40 or a current block partition from neighboring blocks/partitions or otherwise sets the coding
parameters thereof according to the merge candidate.

[0041] As already outlined above, the extractor 88 is configured to interpret one of the possible
states of a flag or syntax element for a current block as a signal that concurrently signals the
activation of the merging and the skip mode. Concurrently, extractor 88 may interpret the state
to also signal a predetermined one among the supported partitioning patterns for the current
block 40. For example, the predetermined partitioning pattern may be the non-partitioning mode
according to which block 40 remains unpartitioned and thus forms a partition itself. Accordingly,
extractor 88 expects bitstream 30 to comprise partitioning information signaling the partitioning
of block 40 merely in case of the respective flag or syntax element not assuming the
concurrently signaling state. As will be outlined in more detail below, the partitioning information
may be conveyed within bitstream 30 via a syntax element which, concurrently, controls the
coding mode of the current block 40, i.e. divide up blocks 40 into ones being inter coded and
ones being intra coded. In that case, the commonly signaling state of the first flag/syntax
element may also be interpreted as a signalization of the inter prediction coding mode. For each
of the partitions resulting from the signaled partitioning information, extractor 88 may extract
another merging flag from bitstream in case of the first flag/syntax element for block 40 not
assuming the commonly signaling state concurrently signaling activation of the merging and the
skip mode. In that case, the skip mode may inevitably be interpreted by extractor 88 to be
switched off, and although merging may be activated by bitstream 30 individually for the
partitions, the residual signal is extracted from bitstream 30 for this current block 40.

[0042] Thus, the decoder 80 of Fig. 3 or 4 is configured to decode the bitstream 30. As
described above, bitstream 30 may signal one of supported partitioning patterns for a current
block 40 of picture 20. The decoder 80 may be configured to, if the signaled one of the
supported partitioning pattern specifies a subdivision of the current block 40 into two or more
partitions 50 and 60, remove for all partitions except the first partition 50 of the partitions in
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coding order 70, i.e. for partition 60 in the illustrated example of Figs. 1 and 3, from a set of
coding parameter candidates for the respective partition coding parameter candidates having
coding parameters which are the same as, or equal to, coding parameters associated with any
of the partitions, which would, when being merged with the respective partition, result in one of
the supported partitioning patterns, namely one not having been signalized within the bitstream
30 but being, nevertheless, one of the supported partitioning patterns.

[0043] For example, the decoder 80 may be configured to, if a number of the non-removed
coding parameter candidates is non-zero, set coding parameters associated with the respective
partition 60 depending on one of the non-removed parameter candidates. For example, the
decoder 80 sets the coding parameters of partition 60 so as to be equal to one of the non-
removed coding parameter candidate, with or without additional refinement and/or with or
without scaling in accordance with a temporal distance to which the coding parameters refer,
respectively. For example, the coding parameter candidate to merge with out of the non-
removed candidates, may have another reference picture index associated therewith than a
reference picture index explicitly signaled within the bitstream 30 for partition 60. In that case,
the coding parameters of the coding parameter candidates may define motion vectors, each
related to a respective reference picture index, and the decoder 80 may be configured to scale
the motion vector of the finally chosen non-removed coding parameter candidate in accordance
with the ratio between both reference picture indices. Thus, in accordance with the just-
mentioned alternative, the coding parameters being subject to merging, would encompass the
motion parameters, whereas reference picture indices would be separate therefrom. However,
as indicated above, in accordance with alternative embodiments, the reference picture indices
could also be a part of the coding parameters being subject to merging.

[0044] It equally applies for the encoder of Fig. 1 and 2 and the decoder of Fig. 3 and 4 that the
merge behavior may be restricted to inter-predicted blocks 40. Accordingly, the decoder 80 and
the encoder 10 may be configured to support intra and inter prediction modes for the current
block 40 and perform merging merely in case of the current block 40 being coded in inter
prediction mode. Accordingly, merely the coding/prediction parameters of such inter-predicted
previously coded partitions may be used to determine/construct the candidate list.

[0045] As already discussed above, the coding parameters may be prediction parameters and
the decoder 80 may be configured to use the prediction parameters of the partitions 50 and 60
in order to derive a prediction signal for the respective partition. Naturally, the encoder 10
performs the derivation of the prediction signal in the same way, too. The encoder 10, however,
additionally sets the prediction parameters along with all the other syntax elements within
bitstream 30 in order to achieve some optimization in a suitable optimization sense.

[0046] Further, as already described above, the encoder may be configured to insert an index
to a (non-removed) coding parameter candidate merely in case the number of (non-removed)
coding parameter candidate for a respective partition is greater than one. Accordingly, the
decoder 80 may be configured to, depending on the number of (non-removed) coding
parameter candidates for, for example, partition 60, merely expect the bitstream 30 to comprise
a syntax element specifying which of the (non-removed) coding parameter candidate is
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employed for merging, if the number of (non-removed) coding parameter candidates is greater
than one. However, the case of the candidate set getting smaller in number than two, could be
generally excluded from occurring by extending, as described above, the list/set of candidates
using combined coding parameters, i.e. parameters having been derived by combination of the
coding parameters of more than one - or more than two - previously coded partitions, with
restricting the performance of the candidate set reduction to those candidates having been
obtained by adopting, or derivation from, the coding parameters of exactly one previously coded
partition. The opposite is possible as well, i.e. generally removing all coding parameter
candidates having the same value as those of the partition resulting in another supported
partitioning pattern.

[0047] Regarding the determination, the decoder 80 acts as encoder 10 does. That is, decoder
80 may be configured to determine the set of merge candidates for the partition or the partitions
of a block 40 based on coding parameters associated with previously decoded partitions. That
is, a coding order may not only be defined among the partitions 50 and 60 of a respective block
40, but also among blocks 40 of picture 20 itself. All the partitions having been coded prior to
partition 60 may, thus, serve the basis for the determination of the set of merge candidates for
any of the subsequent partitions, such as partition 60 in case of Fig. 3. As is also described
above, the encoder and decoder may restrict the determination of the set of merge candidates
to partitions in a certain spatial and/or temporal neighborhood. For example, the decoder 80
may be configured to determine the set of merge candidates based on the coding parameters
associated with previously decoded partitions neighboring the current partition, wherein such
partitions may lay outside and inside the current block 40. Naturally, the determination of merge
candidates may also be performed for the first partition in coding order. Merely the removal may
be left away.

[0048] Coinciding with the description of Fig. 1, the decoder 80 may be configured to determine
the set of coding parameter candidates for the respective non-first partition 60 out of an initial
set of previously decoded partitions, excluding ones being coded in an intra prediction mode.

[0049] Further, in case of the encoder introducing subdivision information into the bitstream in
order to subdivide picture 20 into the blocks 40, the decoder 80 may be configured to recover
the subdivision of picture 20 into such coding blocks 40 according to the subdivision information
in the bitstream 30.

[0050] With regard to Figs. 1 to 4, it should be noted that the residual signal for current block 40
may be transmitted via bitstream 30 in a granularity which may differ from the granularity
defined by the partitions with regard to the coding parameters. For example, for blocks for which
the skip mode is deactivated, encoder 10 of Fig. 1 may be configured to subdivide the block 40
into one or more transform blocks in a way parallel to, or independent from, the partitioning into
partitions 50 and 60. The encoder may signalize the respective transform block subdivision for
block 40 by way of further subdivision information. The decoder 80, in turn, may be configured
to recover this further subdivision of block 40 into one or more transform blocks according to the
further subdivision information in the bitstream, and to derive a residual signal of the current
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block 40 from the bitstream in units of these transform blocks. The significance of the transform
block partitioning may be that the transform, such as DCT, in the encoder and the
corresponding inverse transform such as IDCT in the decoder are performed within each
transform block of block 40 individually. In order to reconstruct picture 20 within block 40, the
encoder 10 then combines, such as adds, the prediction signal derived by applying the coding
parameters at the respective partitions 50 and 60, and the residual signal, respectively.
However, it is noted that the residual coding may not involve any transform and inverse
transform respectively, and that the prediction residuum is coded in the spatial domain instead,
for example.

[0051] Before describing further possible details of further embodiments below, a possible
internal structure of encoder and decoder of Figs. 1 to 4 shall be described with respect to Figs.
5 and 6, wherein, however the merger and the subdivider are not shown in these figures in
order to concentrate on the hybrid coding nature. Fig. 5 shows exemplarily as to how encoder
10 may be constructed internally. As shown, encoder 10 may comprise a subtracter 108, a
transformer 100, and a bitstream generator 102, which may, as indicated in Fig. 5, perform an
entropy coding. Elements 108, 100 and 102 are serially connected between an input 112
receiving picture 20, and an output 114 outputting the aforementioned bitstream 30. In
particular, subtractor 108 has its non-inverting input connected to input 112 and transformer 100
is connected between an output of subtractor 108 and a first input of bitstream generator 102
which, in turn, has an output connected to output 114. The encoder 10 of Fig. 5 further
comprises an inverse transformer 104 and an adder 110 serially connected, in the order
mentioned, to the output of transformer 100. Encoder 10 further comprises a predictor 1086,
which is connected between an output of adder 110 and a further input of adder 110 and the
inverting input of subtractor 108.

[0052] The elements of Fig. 5 interact as follows: Predictor 106 predicts portions of picture 20
with the result of the prediction, i.e., the prediction signal, being applied to the inverting input of
subtracter 108. The output of subtractor 108, in turn, represents the difference between the
prediction signal and the respective portion of picture 20, i.e. a residual signal. The residual
signal is subject to transform coding in transformer 100. That is, transformer 100 may perform a
transformation, such as a DCT or the like, and a subsequent quantization on the transformed
residual signal, i.e. the transform coefficients, so as to obtain transform coefficient levels. The
inverse transformer 104 reconstructs the final residual signal output by transformer 100 to
obtain a reconstructed residual signal which corresponds to the residual signal input into
transformer 100 except for the information loss due to the quantization in transformer 100. The
addition of the reconstructed residual signal and the prediction signal as output by predictor 106
results in a reconstruction of the respective portion of picture 20 and is forwarded from the
output of adder 110 to the input of predictor 106. Predictor 106 operates in different modes as
described above, such as an intra prediction mode, inter prediction mode and the like.
Prediction mode and the corresponding coding or prediction parameters applied by predictor
106 in order to obtain the prediction signal, are forwarded by predictor 106 to entropy encoder
102 for insertion into the bitstream.

[0053] A possible implementation of the internal structure of decoder 80 of Figs. 3 and 4,
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corresponding to the possibility shown in Fig. 5 with respect to the encoder, is shown in Fig. 6.
As shown therein, the decoder 80 may comprise a bitstream extractor 150 which may, as shown
in Fig. 6, be implemented as an entropy decoder, an inverse transformer 152 and an adder 154,
which are, in the order mentioned, connected between an input 158 and an output 160 of the
decoder. Further, the decoder of Fig. 6 comprises a predictor 156 connected between an output
of adder 154 and a further input thereof. The entropy decoder 150 is connected to a parameter
input of predictor 156.

[0054] Briefly describing the functionality of the decoder of Fig. 6, the entropy decoder 150 is for
extracting all the information contained in the bitstream 30. The entropy coding scheme used
may be variable length coding or arithmetic coding. By this, entropy decoder 150 recovers from
the bitstream transformation coefficient levels representing the residual signal and forwards
same to the inverse transformer 152. Further, entropy decoder 150 acts as the above-
mentioned extractor 88 and recovers from the bitstream all the coding modes and associated
coding parameters and forwards same to predictor 156. Additionally, the partitioning information
and merging information is extracted from the bitstream by extractor 150. The inversely
transformed, i.e., reconstructed residual signal and the prediction signal as derived by predictor
156 are combined, such as added, by adder 154 which, in turn, outputs the thus-recovered
reconstructed signal at output 160 and forwards same to the predictor 156.

[0055] As becomes clear from comparing Figs. 5 and 6, elements 152, 154 and 156 functionally
correspond to elements 104, 110 and 106 of Fig. 5.

[0056] In the above description of Figs. 1 to 6, several different possibilities have been
presented with regard to possible subdivisions of picture 20 and the corresponding granularity in
varying some of the parameters involved in coding picture 20. One such possibility is again
described with respect to Fig. 7a and Fig. 7b. Fig. 7a shows a portion out of a picture 20. In
accordance with the embodiment of Fig. 7a, encoder and decoder are configured to firstly
subdivide picture 20 into tree-root blocks 200. One such tree-root block is shown in Fig. 7a. The
subdivision of picture 20 into tree-root blocks is done regularly in rows and columns as
illustrated by dotted lines. The size of the tree-root blocks 200 may be selected by the encoder
and signaled to the decoder by bitstream 30. Alternatively, the size of these tree-root blocks 200
may be fixed by default. The tree-root blocks 200 are subdivided by use of quad-tree
partitioning in order to yield the above-identified blocks 40 which may be called coding blocks or
coding units. These coding blocks or coding units are drawn with thin solid lines in Fig. 7a. By
this, the encoder accompanies each tree-root block 200 with subdivision information and inserts
the subdivision information into the bitstream. This subdivision information indicates as to how
the tree-root block 200 is to be subdivided into blocks 40. At a granularity of, and in units of,
these blocks 40, the prediction mode varies within picture 20. As indicated above, each block 40
- or each block having a certain prediction mode such as inter prediction mode - is accompanied
by partitioning information as to which supported partitioning pattern is used for the respective
block 40. In this regard, it is recalled, however, that the aforementioned flag/syntax element
may, when assuming the commonly signaling state, concurrently also signal one of the
supported partitioning modes for the respective block 40 so that the explicit transmission of
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another partitioning information for this block 40 may be suppressed at the encoder side and not
be expected, accordingly, at the decoder side. In the illustrative case of Fig. 7a, for many coding
blocks 40, the non-partitioning mode has been chosen so that the coding block 40 spatially
coincides with the corresponding partition. In other words, the coding block 40 is, concurrently, a
partition having a respective set of prediction parameters associated therewith. The sort of
prediction parameters, in turn, depends on the mode associated with the respective coding
block 40. Other coding blocks, however, are exemplarily shown to be further partitioned. The
coding block 40 at the top right-hand corner of the tree-root block 200, for example, is shown to
be partitioned into four partitions, whereas the coding block at the bottom right-hand corner of
the tree-root block 200 is exemplarily shown to be vertically subdivided into two partitions. The
subdivision for partitioning into partitions is illustrated by dotted lines. Fig. 7a also shows the
coding order among the partitions thus defined. As shown, a depth-first traversal order is used.
Across the tree-root block borders, the coding order may be continued in a scan order
according to which the rows of tree-root blocks 200 are scanned row-wise from top to bottom of
picture 20. By this measure, it is possible to have a maximum chance that a certain partition has
a previously coded partition adjacent to its top border and left-hand border. Each block 40 - or
each block having a certain prediction mode such as inter prediction mode - may have a merge
switch indicator within the bitstream indicating as to whether merging is activated for the
corresponding partitions therein or not. It should be noted that the partitioning of the blocks into
partitions/prediction units could be restricted to a partitioning of maximally two partitions, with
merely an exception of this rule being only made for the smallest possible block size of blocks
40. This could, in case of using quad-tree subdivision in order to obtain blocks 40, avoid
redundancy between subdivision information for subdividing picture 20 into block 40 and
partitioning information for subdividing block 40 into partitions. Alternatively, merely partitionings
into one or two partitions could be allowed, including or not including asymmetric ones.

[0057] Fig. 7b shows a subdivision tree. With solid lines, the subdivision of tree-root block 200 is
illustrated, whereas dotted lines symbolize the partitioning of the leaf blocks of the quad-tree
subdivisioning, which are the coding blocks 40. That is, the partitioning of the coding blocks
represents a kind of extension of the quad-subdivision.

[0058] As already noted above, each coding block 40 may be parallely subdivided into
transform blocks so that transform blocks may represent a different subdivision of the respective
coding block 40. To each of these transform blocks, which are not shown in Figs. 7a and 7b, a
transformation in order to transform the residual signal of the coding blocks may be performed
separately.

[0059] In the following, further embodiments of the present invention are described. While the
above embodiments concentrated on the relation between the block merging on the one hand
and the block partitioning on the other hand, the following description also includes aspects of
the present application relating to other coding principles known in present codecs, such as
SKIP/DIRECT modes. Nevertheless, the subsequent description shall not be regarded as merely
describing separate embodiments, i.e., embodiments separated from those described above.
Rather, the description below also reveals possible implementation details for the embodiments
described above. Accordingly, the description below uses reference signs of the figures already
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described above, so that a respective possible implementation described below, shall define
possible variations of embodiments described above, too. Most of these variations may be
individually transferred to the above embodiments.

[0060] In other words, embodiments of the present application describe methods for reducing
the side information rate in image and video coding applications by combined signaling of
merging and the absence of residual data for sets of samples. In other words, the side
information rate in image and video coding applications is reduced by combining syntax
elements indicating the usage of merging schemes and syntax elements indicating the absence
of residual data.

[0061] Further, before describing these variations and further details, an overview over picture
and video codecs is presented.

[0062] In image and video coding applications, the sample arrays associated with a picture are
usually partitioned into particular sets of samples (or sample sets), which may represent
rectangular or quadratic blocks or any other collection of samples including arbitrarily shaped
regions, triangles, or any other shapes. The subdivision of the samples arrays may be fixed by
the syntax or the subdivision is (at least partly) signaled inside the bitstream. To keep the side
information rate for signaling the subdivision information small, the syntax usually allows only a
limited number of choices resulting in simple partitioning such as the subdivision of blocks into
smaller blocks. An often used partitioning scheme is the partitioning of square block into four
smaller square blocks, or into two rectangular blocks of the same size, or into two rectangular
blocks of different sizes, where the actually employed partitioning is signaled inside the
bitstream. The sample sets are associated with particular coding parameters, which may specify
prediction information or residual coding modes, etc. In video coding applications, a partitioning
is often done for the purpose of motion representation. All samples of a block (inside a
partitioning pattern) are associated with the same set of motion parameters, which may include
parameters specifying the type of prediction (e.g., list 0, list 1, or bi-prediction; and/or
translational or affine prediction or a prediction with a different motion model), parameters
specifying the employed reference pictures, parameters specifying the motion with respect to
the reference pictures (e.g., displacement vectors, affine motion parameter vectors, or motion
parameter vectors for any other motion model), which are usually transmitted as a difference to
a predictor, parameters specifying the accuracy of motion parameters (e.g., half-sample or
quarter-sample accuracy), parameters specifying the weighting of the reference sample signal
(e.g., for the purpose of illumination compensation), or parameters specifying the interpolation
filter that is employed for deriving the motion compensated prediction signal of the current block.
It is assumed that for each sample set, individual coding parameters (e.g., for specifying the
prediction and/or residual coding) are transmitted. In order to achieve an improved coding
efficiency, this invention presents a method and particular embodiments for merging two or
more sample sets into so-called groups of sample sets. All sample sets of such a group share
the same coding parameters, which can be transmitted together with one of the sample sets in
the group. By doing so, the coding parameters do not need to be transmitted for each sample
set of the group of sample sets individually, but instead the coding parameters are transmitted
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only once for the whole group of sample sets.

[0063] As a result the side information rate for transmitting the coding parameters is reduced
and the overall coding efficiency is improved. As an alternative approach, an additional
refinement for one or more of the coding parameters can be transmitted for one or more of the
sample sets of a group of sample sets. The refinement can be either applied to all sample sets
of a group or only to the sample set for which it is transmitted.

[0064] Some embodiments of the present invention combine the merging process with a
partitioning of a block into various sub-blocks 50, 60 (as mentioned above). Usually, image or
video coding systems support various partitioning patterns for a block 40. As an example, a
square block can be either not be partitioned or it can be partitioned into four square blocks of
the same size, or into two rectangular blocks of the same size (where the square block can be
vertically or horizontally divided), or into rectangular blocks of different sizes (horizontally or
vertically). The described exemplary partition patterns are illustrated in Fig. 8. In addition to the
above description, the partitioning may involve even more than one level of partitioning. For
example, the square sub-blocks may optionally also be further partitioned using the same
partitioning patterns. The issue that arises when such a partitioning process is combined with a
merging process that allows the merging of a (square or rectangular) block with, for example,
one of its neighbor blocks is that the same resulting partitioning can be achieved by different
combinations of the partitioning patterns and merging signals. Hence, the same information can
be transmitted in the bitstream using different codewords, which is clearly sub-optimal with
respect to the coding efficiency. As a simple example, we consider a square block that is not
further partitioned (as illustrated in the top-left corner of Fig. 8. This partitioning can be directly
signaled by sending a syntax element that this block 40 is not subdivided. But, the same pattern
can also be signaled by sending a syntax element that specifies that this block is, for example,
subdivided into two vertically (or horizontally) aligned rectangular blocks 50, 60. Then we can
transmit merging information that specify that the second of these rectangular blocks is merged
with the first rectangular block, which results in exactly the same partitioning as when we signal
that the block is not further divided. The same can also be achieved by first specifying that the
block is subdivided in four square sub-blocks and then transmit merging information that
effectively merges all these four blocks. This concept is clearly suboptimal (since we have
different codewords for signaling the same thing).

[0065] Some embodiments of the present invention reduce the side information rate and thus
increase the coding efficiency for a combination of the concept of merging with the concept of
providing different partitioning patterns for a block. If we look at the example partitioning
patterns in Fig. 8, the "simulation" of the not further divided block by any of the partitioning
patterns with two rectangular blocks can be avoided when we forbid (i.e., exclude from the
bitstream syntax specification) the case that a rectangular block is merged with a first
rectangular block. When more deeply looking at the issue, it is also possible to "simulate” the not
subdivided pattern by merging the second rectangular with any other neighbor (i.e., not the first
rectangular block) that is associated with the same parameters (e.g., information for specifying
the prediction) as the first rectangular block. By conditioning the sending of merging information
in a way that the sending of particular merging parameters is excluded from the bitstream
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syntax when these merging parameters result in a pattern that can also be achieved by
signaling one of the supported partitioning patterns redundancy may be avoided. As an
example, if the current partitioning pattern specifies the subdivision into two rectangular blocks,
as shown in Fig. 1 and 3, for example, before sending the merging information for the second
block, i.e. 60 in case of Fig. 1 and 3, it can be checked which of the possible merge candidates
has the same parameters (e.g., parameters for specifying the prediction signal) as the first
rectangular block, i.e. 50 in case of Fig. 1 and 3. And all candidates that have the same motion
parameters (including the first rectangular block itself) are removed from the set of merge
candidates. The codewords or flags that are transmitted for signaling the merging information
are adapted to the resulting candidate set. If the candidate set becomes empty due to the
parameter checking, no merging information may be transmitted. If the candidate set consists of
just one entry, it is only signaled whether the block is merged or not, but the candidate does not
need to be signaled since it can be derived at the decoder side, etc. For the above example, the
same concept is also employed to the partitioning pattern that divides a square block into four
smaller square blocks. Here, the sending of merging flags is adapted in a way that neither the
partitioning pattern that specifies no subdivision nor any of the two partitioning patterns specify a
subdivision into two rectangular blocks of the same size can be achieved by a combination of
merging flags. Although, we described the concept most on the above example with specific
partitioning patterns, it should be clear that the same concept (avoiding the specification of a
particular partitioning pattern by a combination of another partitioning pattern and corresponding
merging information) can be employed for any other set of partitioning patterns.

[0066] Another aspect that needs to be considered is that the merging concept is in some sense
similar to the SKIP or DIRECT modes that are found in video coding designs. In SKIP/DIRECT
modes, basically no motion parameters are transmitted for a current block, but are inferred from
a spatial and/or temporal neighborhood. In a particular efficient concept of the SKIP/DIRECT
modes, a list of motion parameter candidates (reference frame indices, displacement vectors,
etc.) is created from a spatial and/or temporal neighborhood and an index into this list is
transmitted that specifies which of the candidate parameters is chosen. For bi-predicted blocks
(or multi-hypothesis frames), a separate candidate can be signaled for each reference list.
Possible candidates may include the block to the top of the current block, the block to the left of
the current block, the block to the top-left of the current block, the block to the top-right of the
current block, the median predictor of various of these candidates, the co-located block in one
or more previous reference frames (or any other already coded block, or a combination
obtained from already coded blocks).

[0067] Combining SKIP/DIRECT with the merge concept means that a block can be coded using
either a SKIP/DIRECT or a merging mode. Although the SKIP/DIRECT and merging concepts
are similar there are differences between the two concepts which are explained in more detail in
section 1. The main difference between SKIP and DIRECT is that the SKIP mode further signals
that no residual signal is transmitted. When the merging concept is used, usually a flag is
transmitted that signals whether a block contains non-zero transform coefficient levels.

[0068] In order to achieve an improved coding efficiency, the embodiments described above
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and below combine the signaling whether a sample set uses the coding parameters of another
sample set and the signaling whether no residual signal is transmitted for the block. The
combined flag indicates that a sample set uses coding parameters of another sample set and
that no residual data is transmitted. For this case only one flag, instead of two, needs to be
transmitted.

[0069] As mentioned above, some embodiments of the present invention also provide an
encoder with a greater freedom for creating a bitstream, since the merging approach
significantly increases the number possibilities for selecting a partitioning for the sample arrays
of a picture without introducing redundancy in the bitstream. Since the encoder can choose
between more options, e.g., for minimizing a particular rate-distortion measure, the coding
efficiency can be improved. As an example, some of the additional patterns that can be
represented by a combination of sub-partitioning and merging (e.g., the patterns in Fig. 9) can
be additionally tested (using the corresponding block sizes for motion estimation and mode
decision) and the best of the patterns provided by purely partitioning (Fig. 8) and by partitioning
and merging (Fig. 9) can be selected based on a particular rate-distortion measure. In addition
for each block it can be tested whether a merging with any of the already coded candidate sets
yields in decrease of a particular rate-distortion measure and then the corresponding merging
flags are set during the encoding process. In summary, there are several possibilities to operate
an encoder. In a simple approach, the encoder could first determine the best subdivision of the
sample arrays (as in state-of-the-art coding schemes). And then it could check for each sample
set, whether a merging with another sample set or another group of sample sets reduces a
particular rate-distortion cost measure. At this, the prediction parameters associated with the
merged group of sample sets can be re-estimated (e.g., by performing a new motion search) or
the prediction parameters that have already be determined for the current sample set and the
candidate sample set (or group of sample sets) for merging could be evaluated for the
considered group of sample sets. In a more extensive approach, a particular rate-distortion cost
measure could be evaluated for additional candidate groups of sample sets. As a particular
example, when testing the various possible partitioning patterns (see Fig. 8 for example), some
or all of the pattern that can be represented by a combination of partitioning and merging (see
Fig. 9 for example) can be additionally tested. l.e., for all of the patterns a specific motion
estimation and mode decision process is carried out and the pattern which yields the smallest
rate-distortion measure is selected. This process can also be combined with the low complexity
process described above, so that for the resulting blocks it is additionally tested whether a
merging with already coded blocks (e.g., outside the patterns of Fig. 8 and Fig. 9) yields a
decrease in a rate-distortion measure.

[0070] In the following, some possible detailed implementation for the embodiments outlined
above are described, such as for the encoders in Figs. 1, 2 and 5 and the decoders of Figs. 3, 4
and 6. As already noted above, same are usable in image and video coding. As described
above, the pictures or particular sets of sample arrays for the pictures may be decomposed into
blocks, which are associated with particular coding parameters. The pictures usually consist of
multiple sample arrays. In addition, a picture may also be associated with additional auxiliary
samples arrays, which may, for example, specify transparency information or depth maps. The
sample arrays of a picture (including auxiliary sample arrays) can be grouped into one or more
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so-called plane groups, where each plane group consists of one or more sample arrays. The
plane groups of a picture can be coded independently or, if the picture is associated with more
than one plane group, with prediction from other plane groups of the same picture. Each plane
group is usually decomposed into blocks. The blocks (or the corresponding blocks of sample
arrays) are predicted by either inter-picture prediction or intra-picture prediction. The blocks can
have different sizes and can be either quadratic or rectangular. The partitioning of a picture into
blocks can be either fixed by the syntax, or it can be (at least partly) signaled inside the
bitstream. Often syntax elements are transmitted that signal the subdivision for blocks of
predefined sizes. Such syntax elements may specify whether and how a block is subdivided into
smaller blocks and being associated with coding parameters, e.g. for the purpose of prediction.
An example of possible partitioning patterns is shown in Fig. 8. For all samples of a block (or the
corresponding blocks of sample arrays) the decoding of the associated coding parameters is
specified in a certain way. In the example, all samples in a block are predicted using the same
set of prediction parameters, such as reference indices (identifying a reference picture in the set
of already coded pictures), motion parameters (specifying a measure for the movement of a
blocks between a reference picture and the current picture), parameters for specifying the
interpolation filter, intra prediction modes, etc. The motion parameters can be represented by
displacement vectors with a horizontal and vertical component or by higher order motion
parameters such as affine motion parameters consisting of six components. It is also possible
that more than one set of particular prediction parameters (such as reference indices and
motion parameters) are associated with a single block. In that case, for each set of these
particular prediction parameters, a single intermediate prediction signal for the block (or the
corresponding blocks of sample arrays) is generated, and the final prediction signal is build by a
combination including superimposing the intermediate prediction signals. The corresponding
weighting parameters and potentially also a constant offset (which is added to the weighted
sum) can either be fixed for a picture, or a reference picture, or a set of reference pictures, or
they can be included in the set of prediction parameters for the corresponding block. The
difference between the original blocks (or the corresponding blocks of sample arrays) and their
prediction signals, also referred to as the residual signal, is usually transformed and quantized.
Often, a two-dimensional transform is applied to the residual signal (or the corresponding
sample arrays for the residual block). For transform coding, the blocks (or the corresponding
blocks of sample arrays), for which a particular set of prediction parameters has been used, can
be further split before applying the transform. The transform blocks can be equal to or smaller
than the blocks that are used for prediction. It is also possible that a transform block includes
more than one of the blocks that are used for prediction. Different transform blocks can have
different sizes and the transform blocks can represent quadratic or rectangular blocks. In the
above example for Figs. 1-7, it has been noted that it is possible that the leaf nodes of the first
subdivision, i.e. the coding blocks 40, may parallely be further partitioned into the partition
defining the granularity of coding parameters, on the one hand, and the transform blocks onto
which the two-dimensional transform is applied individually, on the other hand. After transform,
the resulting transform coefficients are quantized and so-called transform coefficient levels are
obtained. The transform coefficient levels as well as the prediction parameters and, if present,
the subdivision information is entropy coded. In particular, the coding parameters for the
transform blocks are called residual parameters. The residual parameters as well as the
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prediction parameters and, if present, the subdivision information may be entropy coded. In
state-of-the-art video coding standards as H.264, a flag called coded block flag (CBF) may
signal that all transform coefficient levels are zero and thus, no residual parameters are coded.
According to the present invention, this signaling is combined into the merge activation
signaling.

[0071] In state-of-the-art image and video coding standards, the possibilities for subdividing a
picture (or a plane group) into blocks that are provided by the syntax are very limited. Usually, it
can only be specified whether and (potentially how) a block of a predefined size can be
subdivided into smaller blocks. As an example, the largest block size in H.264 is 16x16. The
16x16 blocks are also referred to as macroblocks and each picture is partitioned into
macroblocks in a first step. For each 16x16 macroblock, it can be signaled whether it is coded
as 16x16 block, or as two 16x8 blocks, or as two 8x16 blocks, or as four 8x8 blocks. If a 16x16
block is subdivided into four 8x8 block, each of these 8x8 blocks can be either coded as one 8x8
block, or as two 8x4 blocks, or as two 4x8 blocks, or as four 4x4 blocks. The small set of
possibilities for specifying the partitioning into blocks in state-of-the-art image and video coding
standards has the advantage that the side information rate for signaling the subdivision
information can be kept small, but it has the disadvantage that the bit rate required for
transmitting the prediction parameters for the blocks can become significant as explained in the
following. The side information rate for signaling the prediction information does usually
represent a significant amount of the overall bit rate for a block. And the coding efficiency could
be increased when this side information is reduced, which, for instance, could be achieved by
using larger block sizes. It is also possible to increase the set of supported partitioning patterns
in comparison to H.264. For example, the partitioning patterns depicted in Fig. 8 can be
provided for square blocks of all sizes (or selected sizes). Real images or pictures of a video
sequence consist of arbitrarily shaped objects with specific properties. As an example, such
objects or parts of the objects are characterized by a unique texture or a unique motion. And
usually, the same set of prediction parameters can be applied for such an object or part of an
object. But the object boundaries usually don't coincide with the possible block boundaries for
large prediction blocks (e.g., 16x16 macroblocks in H.264). An encoder usually determines the
subdivision (among the limited set of possibilities) that results in the minimum of a particular
rate-distortion cost measure. For arbitrarily shaped objects this can result in a large number of
small blocks. This statement remains also true when more partitioning patterns (as mentioned)
above are provided. It should be noted that the amount of partitioning patterns should not
become too large, since then a lot of side information and/or encoder/decoder complexity is
required for signaling and processing these patterns. So, arbitrarily shaped objects often result
in a large number of small blocks due to the partitioning. And since each of these small blocks is
associated with a set of prediction parameters, which need to be transmitted, the side
information rate can become a significant part of the overall bit rate. But since several of the
small blocks still represent areas of the same object or part of an object, the prediction
parameters for a number of the obtained blocks are the same or very similar. Intuitively, the
coding efficiency could be increased when the syntax is extended in a way that it does not only
allow to subdivide a block, but also to merge two or more of the blocks that are obtained after
subdivision. As a result, one would obtain a group of blocks that are coded with the same
prediction parameters. The prediction parameters for such a group of blocks need to be coded
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only once. In the above examples of Figs. 1-7, for example, the coding parameters for the
current clock 40 are not transmitted provided that merging takes place. That is, the encoder
does not transmit the coding parameters associated with the current block, and the decoder
does not expect the bitstream 30 to contain coding parameters for the current block 40. Rather,
in accordance with its specific embodiments, merely refinement information may be conveyed
for the merged current block 40. As a determination of a candidate set and the reduction thereof
as well as the merging and so forth is also performed for the other coding blocks 40 of picture
20. The coding blocks somehow form groups of coding blocks along a coding chain, wherein the
coding parameters for these groups are transmitted within the bitstream in full merely once.

[0072] If the bit rate that is saved by reducing the number of coded prediction parameters is
larger than the bit rate that is additionally spend for coding the merging information, the
described merging does result in increased coding efficiency. It should further be mentioned that
the described syntax extension (for the merging) provides the encoder with additional freedom
in selecting the partitioning of a picture or plane group into blocks, without introducing
redundancy. The encoder is not restricted to do the subdivision first and then to check whether
some of the resulting blocks have the same set of prediction parameters. As one simple
alternative, the encoder could first determine the subdivision as in state-of-the-art coding
techniques. And then it could check for each block, whether a merging with one of its neighbor
blocks (or the associated already determined group of blocks) reduces a rate-distortion cost
measure. At this, the prediction parameters associated with the new group of blocks can be re-
estimated (e.g., by performing a new motion search) or the prediction parameters that have
already been determined for the current block and the neighboring block or group of blocks
could be evaluated for the new group of blocks. An encoder can also directly check (a subset of)
the patterns that are provided by a combination of splitting and merging; i.e., the motion
estimation and mode decision can be done with the resulting shapes as already mentioned
above. The merging information can be signaled on a block basis. Effectively, the merging could
also be interpreted as inference of the prediction parameters for a current block, where the
inferred prediction parameters are set equal to the prediction parameters of one of the
neighboring blocks.

[0073] For other modes than SKIP, additional flags, like the CBF, are needed to signal that no
residual signal is transmitted. There are two variants of SKIP/DIRECT modes in the state-of-the-
art video coding standard in H.264, which are selected on a picture level: the temporal direct
mode and the spatial direct mode. Both direct modes are only applicable to B pictures. In
temporal direct mode, the reference index for reference picture list 0 is set equal to 0 and the
reference index for reference picture list 1 as well as the motion vectors for both reference lists
are derived based on the motion data of the co-located macroblock in the first reference picture
in reference picture list 1. The temporal DIRECT mode uses the motion vector from the
temporal collocated block and scales the motion vector according to the temporal distance
between the current and the collocated block. In spatial direct mode, the reference indexes and
motion vectors for both reference picture lists are basically inferred based on the motion data in
a spatial neighborhood. The reference indexes are chosen as the minimum of the
corresponding reference indexes in the spatial neighborhood and each motion vector
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component is set equal to the median of the corresponding motion vector components in the
spatial neighborhood. The SKIP mode can only be used for coding 16x16 macroblocks in H.264
(in P and B pictures) and the DIRECT mode can be used for coding 16x16 macroblocks or 8x8
sub-macroblocks. In contrast to the DIRECT mode, if merging is applied to a current block, all
prediction parameters may be copied from the block the current block is merged with. Merging
can also be applied to arbitrary block sizes resulting in the above-mentioned more flexible
partitioning patterns where all samples of one pattern are predicting using the same prediction
parameters.

[0074] The basic idea of the embodiments outlined above and below is to reduce the bit rate
that is required for transmitting the CBF flags by combining the merge and CBF flags. If a
sample set uses merging and no residual data is transmitted, one flag is transmitted signaling
both.

[0075] In order to reduce the side information rate in image and video coding applications,
particular sets of samples (which may represent rectangular or quadratic blocks or arbitrarily
shaped regions or any other collection of samples) are usually associated with a particular set of
coding parameters. For each of these sample sets, the coding parameters are included in the
bitstream. The coding parameters may represent prediction parameters, which specify how the
corresponding set of samples is predicted using already coded samples. The partitioning of the
sample arrays of a picture into sample sets may be fixed by the syntax or may be signaled by
corresponding subdivision information inside the bitstream. Multiple partitioning patterns for a
block may be allowed. The coding parameters for the sample sets are transmitted in a
predefined order, which is given by the syntax. It can be signaled for a current set of samples
that it is merged (e.g., for the purpose of prediction) with one or more other sample sets into a
group of sample sets. The possible set of values for the corresponding merging information may
be adapted to the employed partitioning pattern, in a way that particular partitioning patterns
cannot be represented by a combination of other partitioning patterns and corresponding
merging data. The coding parameters for a group of sample sets need to be transmitted only
once. Additional to the prediction parameters, residual parameters (such as transform and
quantization side information and transform coefficient levels) may be transmitted. If the current
sample set is merged, side information describing the merging process are transmitted. This
side information will be further referred to as merging information. The embodiments described
above and below describe a concept by which the signaling of the merging information is
combined with the signaling of the coded block flag (specifying whether residual data is present
for a block).

[0076] In a particular embodiment, the merging information contains a combined, so called
mrg_cbf, flag that is equal to 1 if the current sample set is merged and no residual data is
transmitted. In this case no further coding parameters and residual parameters are transmitted.
If the combined mrg_cbf flag is equal to 0, another flag indicating whether merging is applied or
not is coded. Furthermore flags indicating that no residual parameters are transmitted are
coded. In CABAC and context adaptive VLC, the contexts for probability derivation (and VLC
table switching) for syntax elements related to merging information can be chosen as a function
of already transmitted syntax elements and/or decoded parameters (such as the combined
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mrg_cbf flag).

[0077] In a preferred embodiment, the merging information containing a combined mrg_chbf flag
is coded before coding parameters (e.g. prediction information and subdivision information).

[0078] In a preferred embodiment, the merging information containing a combined mrg_chbf flag
is coded after a subset of the coding parameters (e.g. prediction information and subdivision
information). For every sample set, resulting from the subdivision information, merging
information may be coded.

[0079] In embodiments described further below with respect to Figs. 11 to 13, mrg_cbf is called
skip_flag. Generally. mrg_cbf could be called merge_skip in order to show that it is another
version of skip related with block merging.

[0080] The following preferred embodiments are described for sets of samples that represent
rectangular and quadratic blocks, but it can be extended to arbitrarily shaped regions or other
collections of samples in a straightforward way. The preferred embodiments describe
combinations of syntax elements related to the merging scheme and syntax elements indicating
the absence of residual data. Residual data may include residual side information as well as
transform coefficient levels. For all the preferred embodiments, the absence of residual data is
specified by means of a coded block flag (CBF) but it can be expressed by other means or flags
as well. A CBF equal to O relates to the case in which no residual data is transmitted.

1. Combination of the merging flag and the CBF flag

[0081] In the following, the subsidiary merging activating flag is called mrg whereas later on,
with respect to Fig. 11 to 13, same is called merge_flag. Similarly the merge index is now called
mrg_idx whereas later merge _idx is used.

[0082] A possible combination of the merging flag and the CBF flag by using one syntax
element is described in this section. The description of this possible combination outlined below,
may be transferred to any of the above described shown in Figs. 1 to 6.

[0083] In a preferred embodiment, up to three syntax elements are transmitted for specifying
the merging information and the CBF.

[0084] The first syntax element, which is called mrg_cbf in the following, specifies whether the
current set of samples is merged with another sample set and whether all corresponding CBF s
are equal to 0. The mrg_cbf syntax element may only be coded if a derived set of candidate
sample sets is not empty (after the potential removal of the candidates that would produce a
partitioning that could be signaled by different partitioning pattern without merging). However, it
may be guaranteed by default that the list of merge candidates never vanishes, that there is at
least one or even at least two merge candidates available. In a preferred embodiment of the
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invention, if a derived set of candidate sample sets is not empty, the mrg_cbf syntax element is
coded as follows.

» [f the current block is merged and the CBF is equal to O for all components (e.g. a luma
and two chroma components), the mrg_cbf syntax element is set to 1 and coded.
» Otherwise the mrg_cbf syntax element is set equal to 0 and coded.

[0085] The values 0 and 1 for the mrg_cbf syntax elements can also be switched.

[0086] The second syntax element, further called mrg specifies whether the current set of
samples is merged with another sample set. If the mrg_cbf syntax element is equal to 1 the mrg
syntax element is not coded and inferred to be equal to 1 instead. If the mrg_cbf syntax element
is not present (because the derived set of candidate samples is empty), the mrg syntax element
is also not present, but inferred to be equal to 0. However, it may be guaranteed by default that
the list of merge candidates never vanishes, that there is at least one or even at least two merge
candidates available

[0087] The third syntax element, further called mrg_idx, which is only coded if the mrg syntax
element is equal to 1 (or inferred to be equal to 1), specifies which of the sets of candidate
sample sets is employed for merging. In a preferred embodiment, the mrg_idx syntax element is
only coded if a derived set of candidate sample sets contains more than one candidate sample
set. In a further preferred embodiment, the mrg_idx syntax element is only coded if at least two
sample sets of a derived set of candidate sample sets are associated with different coding
parameters.

[0088] It should be mentioned that the merge candidate list can even be fixed in order to
decouple the parsing and the reconstruction to improve the parsing throughput and to be more
robust in regard to information loss. To be more precise, the decoupling can be assured by
using a fixed assignment of list entries and codewords. This would not necessitate to fix the
length of the list. However, concurrently fixing the length of the list by adding additional
candidates allows for compensating the coding efficiency loss of the fixed (longer) codewords.
Thus, as described before, the merge index syntax element may only be transmitted if the list of
candidates contains more than one candidate. This would require, however, to derive the list
prior to parsing merge index, preventing to carry out these two processes in parallel. To allow
for an increased parsing throughput and to make the parsing process more robust with regard
to transmission errors, it is possible to remove this dependency by using a fixed codeword for
each index value and a fixed number of candidates. If this number may not be reached by a
candidate selection, it is possible to derive ancillary candidates to complete the list. These
additional candidates may include so-called combined candidates, which are built from motion
parameters of possibly different candidates already in the list, and zero motion vectors.

[0089] In a preferred embodiment, the merging information for a set of samples is coded after a
subset of the prediction parameters (or, more generally, the particular coding parameters that
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are associated with the sample sets) has been transmitted. The subset of prediction parameters
may consist of one or more reference picture indices or one or more components of a motion
parameter vector or a reference picture index and one or more components of a motion
parameter vector, etc.

[0090] In a preferred embodiment the mrg_cbf syntax element of the merging information is
coded only for a reduced set of partitioning modes. A possible set of partitioning modes is
presented in Fig. 8. In a preferred embodiment, this reduced set of partitioning modes is limited
to one and corresponds to the first partitioning mode (the top-left of the list in Fig. 8). As an
example, the mrg_cbf is coded only if a block is not further partitioned. As a further example, the
mrg_cfb may be coded only for square blocks.

[0091] In another preferred embodiment the mrg_cbf syntax element of the merging information
is coded only for one block of a partitioning where this partitioning is one of the possible
partitioning modes shown in Fig. 8, e.g. the partitioning mode with four blocks bottom left. In a
preferred embodiment, if there is more than one block that is merged in one of these partitioning
modes, the merging information of the first merged block (in the decoding order) contains the
mrg_cbf syntax element for the complete partition. For all the other blocks of the same
partitioning mode that are decoded afterwards, the merging information only contains the mrg
syntax element specifying whether the current set of samples is merged with another sample set
or not. The information whether residual data are present or not is inferred from the mrg_cbf
syntax element coded in the first block.

[0092] In a further preferred embodiment of the invention, the merging information for a set of
samples is coded before the prediction parameters (or, more generally, the particular coding
parameters that are associated with the sample sets). The merging information, containing the
mrg_cbf, the mrg and the mrg_idx syntax element, is coded in a manner as described in the first
preferred embodiment above. The prediction or coding parameters and the residual parameters
are only transmitted if the merging information signals that the current set of samples is not
merged with another set of samples and that the CBF, for at least one of the components, is
equal to 1. In a preferred embodiment, if the mrg_cbf syntax element specifies that the current
block is merged and the CBFs for all components are equal to 0, there will be no more
signalization needed after the merging information, for this current block.

[0093] In another preferred embodiment of the invention, the syntax elements mrg_cbf, mrg,
and mrg_idx are combined and coded as one or two syntax elements. In one preferred
embodiment, mrg_cbf and mrg are combined into one syntax element, which specifies any of
the following cases: (a) the block is merged and it doesn't contain residual data, (b) the block is
merged and contains residual data (or may contain residual data), (c) the block is not merged.
In another preferred embodiment, the syntax elements mrg and mrg_idx are combined into one
syntax element. If N is being the number of merge candidates, the combined syntax element
specifies one of the following cases: the block is not merged, the block is merged with candidate
1, the block is merged with candidate 2, ..., the block is merged with candidate N. In a further
preferred embodiment of the invention, the syntax elements mrg_cfb, mrg, and mrg_idx are
combined into one syntax element, which specifies one of the following cases (with N being the
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number of candidates): the block is not merged, the block is merged with candidate 1 and
doesn't contain residual data, the block is merged with candidate 2 and doesn't contain residual
data, ..., the block is merged with candidate N and doesn't contain residual data, the block is
merged with candidate 1 and contains (or may contain) residual data, the block is merged with
candidate 2 and contains (or may contain) residual data, ..., the block is merged with candidate
N and contains (or may contain) residual data. The combined syntax elements may be
transmitted with a variable length code or may be transmitted by arithmetic coding or may be
transmitted by binary arithmetic coding using any particular binarization scheme.

2. Combination of the merging flag and the CBF flag and SKIP/DIRECT modes

[0094] The SKIP/DIRECT modes may be supported for all or only particular block sizes and/or
block shapes. In an extension of the SKIP/DIRECT modes as specified in the state-of-the-art
video coding standard H.264, a set of candidate blocks is used for the SKIP/DIRECT modes.
The difference between SKIP and DIRECT is whether residual parameters are sent or not. The
parameters (e.g., for prediction) of SKIP and DIRECT can be inferred from any of the
corresponding candidates. A candidate index is coded, which signals which candidate is used to
infer the coding parameters. If multiple predictions are combined to form the final prediction
signal for the current block (as in bi-predictive blocks used in H.264 B-frames) every prediction
can refer to a different candidate. Thus for every prediction a candidate index can be coded.

[0095] In a preferred embodiment of the invention, the candidate list for SKIP/DIRECT may
contain different candidate blocks than the candidate list for merge modes. An example is
illustrated in Figure 10. The candidate list may include the following blocks (the current block is
denoted by Xi):

* Motion Vector (0,0)

* Median (between Left, Above, Corner)

o Left block (Li)

s Above block (Ai)

e Corner blocks (In order: Above Right (Ci1), Below Left (Ci2), Above Left (Ci3))
* Collocated block in a different, but already coded picture

[0096] The following notation is used for describing following embodiments:

e set_mvp_oriis a set of candidates used for the SKIP/DIRECT mode. This set is composed
of { Median, Left, Above, Corner, Collocated }, where Median is the median (middle value
in an ordered set of Left, Above and Corner), and collocated is given by the nearest
reference frame (or the first reference picture in one of the reference picture lists) and the
corresponding motion vectors are scaled according to temporal distance. The Motion
Vector with both components equal to 0 can be additionally inserted into the list of
candidates, for example if there are no Left, no Above, no Corner blocks.
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e set_mvp_comb is a subset of set_mvp_ori.

[0097] In a preferred embodiment, both SKIP/DIRECT modes and block merging modes are
supported. SKIP/DIRECT modes use the original set of candidates, set_mvp_ori. The merging
information related to the block merging mode may contain the combined mrg_cbf syntax
element.

[0098] In another embodiment, both SKIP/DIRECT mode and block merging modes are
supported, but the SKIP/DIRECT modes use a modified set of candidates, set_mvp_comb. This
modified set of candidates can be a particular subset of the original set set_mvp_ori. In a
preferred embodiment, the modified set of candidates is composed of Corner blocks and a
Collocated block. In another embodiment, the modified set of candidates is only composed of
the Collocated block. Further subsets are possible.

[0099] In another embodiment, the merging information containing the mrg_cbf syntax element
is coded before the SKIP mode related parameters.

[0100] In another embodiment, the SKIP mode related parameters are coded before the
merging information containing the mrg_cbf syntax element.

[0101] According to another embodiment, DIRECT mode may not be activated (is not even
present) and block merging has an extended set of candidates with SKIP mode replaced by
mrg_cbf.

[0102] In a preferred embodiment, the candidate list for block merging may contain different
candidate blocks. An example is illustrated in Figure 10. The candidate list may include the
following blocks (the current block is denoted by Xi):

* Motion Vector (0,0)

o Left block (Li)

» Above block (Ai)

o Collocated block in a different, but already coded picture

e Corner blocks (In order: Above Right (Ci1), Below Left (Ci2), Above Left (Ci3)
+ Combined bi-predictive candidates

» Non-scaled bi-predictive candidates

[0103] It should be mentioned that position of candidates for block merging can be the same
than the list of MVP in inter-prediction in order to save memory access.

[0104] Further, the list can be "fixed" in the manner outlined above in order to decouple the
parsing and the reconstruction to improve the parsing throughput & to be more robust in regard
to information loss.
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3. Coding of the CBF

[0105] In a preferred embodiment, if the mrg_cfb syntax element is equal to O (it signals that the
block is either not merged or that it contains nonzero residual data), a flag is transmitted that
signals whether or not all components (e.g., a luma and two chroma components) of the
residual data are zero. This flag is not transmitted if mrg_cfb is equal to 1. In a particular
configuration, this flag is not transmitted if mrg_cfb is equal to 0 and the syntax element mrg
specifies that the block is merged.

[0106] In another preferred embodiment, if the mrg_cfb syntax element is equal to O (it signals
that the block is either not merged or that it contains nonzero residual data), a separate syntax
element for each component is transmitted that signals whether or not the residual data for the
component are zero.

[0107] Different context models could be used for mrg_cbf.

[0108] Thus, above embodiments, inter alia, describe an apparatus for encoding a picture
comprising

a subdivider configured to subdivide the picture into sample sets of samples;

a merger configured to merge the sample sets into disjoint sets of one or more sample sets
each;

an encoder configured to encode the picture using coding parameters varying across the picture
in units of the disjoint sets of sample sets, wherein the encoder is configured to encode the
picture by predicting the picture and encoding a prediction residual for predetermined sample
sets; and

a stream generator configured to insert the prediction residual and the coding parameters into a
bitstream, along with one or more syntax elements for each of at least a subset of the sample
sets, signaling as to whether the respective sample set is merged into one of the disjoint sets
along with another sample set or not.

[0109] Further, an apparatus for decoding a bitstream having a picture encoded therein has
been described, comprising

a subdivider configured to subdivide the picture into sample sets;

a merger configured to merge the sample sets into disjoint sets of one or more sample sets
each;

a decoder configured to decode the picture using coding parameters varying across the picture
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in units of the disjoint sets of sample sets, wherein the decoder is configured to decode the
picture by predicting the picture, decoding a prediction residual for predetermined sample sets
and combining the prediction residual and a prediction resulting from predicting the picture, for
the predetermined sample sets;

an extractor configured to extract the prediction residual and the coding parameters from the
bitstream, along with one or more syntax elements for each of at least a subset of the sample
sets, signaling as to whether the respective sample set is to be merged into one of the disjoint
sets along with another sample set or not, wherein the merger is configured to perform the
merging responsive to the syntax elements.

[0110] One of the possible states of the one or more syntax elements signalizes that the
respective sample set is to be merged into one of the disjoint sets along with another sample set
and has no prediction residual encoded and inserted into the bitstream.

[0111] The extractor may also be configured to extract subdivision information from the
bitstream, and the subdivider is configured to subdivide the picture into sample sets responsive
to the subdivision information.

[0112] The extractor and the merger may, for example, be configured to sequentially step
through the sample sets according to a sample set scan order, and to, for a current sample set,

extract a first binary syntax element (mrg_cbf) from the bitstream;

if the first binary syntax element assumes a first binary state, merge the current sample set into
one of the disjoint sets by inferring the coding parameters for the current sample set to be equal
to the coding parameters associated with this disjoint set, skip the extraction of the prediction
residual for the current sample set and step to the next sample set in sample set scan order;

if the first binary syntax element assumes a second binary state, extract a second syntax
element (mrg, mrg_idx) from the bitstream; and

depending on the second syntax element, merge the current sample set into one of the disjoint
sets by inferring the coding parameters for the current sample set to be equal to the coding
parameters associated with this disjoint set or perform the extraction of the coding parameters
for the current sample set, with extracting at least one further syntax element concerning the
prediction residual for the current sample set.

[0113] The one or more syntax elements for each of at least a subset of the sample sets may
also signal with which of a set of predetermined candidate sample sets neighboring the
respective sample set, the respective sample set is to be merged, if the respective sample set is
to be merged into any one of the disjoint sets along with another sample set.
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[0114] The extractor may be configured to, if the one or more syntax elements does not signal
that the respective sample set is to be merged into any of the disjoint sets along with another
sample set,

extract from the bitstream one or more further syntax elements (SKIP/DIRECT mode) signaling
as to whether, and from which of a further set of predetermined candidate sample sets
neighboring the respective sample set, at least a part of the coding parameters for the
respective sample set is to be predicted.

[0115] In that case, the set of predetermined candidate sample sets and the further set of
predetermined candidate sample sets may be disjoint or intersect each other with respect to a
minority of the predetermined candidate sample sets of the set of predetermined candidate
sample sets and the further set of predetermined candidate sample sets, respectively.

[0116] The extractor may also be configured to extract subdivision information from the
bitstream, and the subdivider is configured to hierarchically subdivide the picture into sample
sets responsive to the subdivision information, and the extractor is configured to sequentially
step through child sample sets of a parent sample set, comprised by the sample sets into which
the picture is sub-divided, and, for a current child sample set,

extract a first binary syntax element (mrg_cbf) from the bitstream;

if the first binary syntax element assumes a first binary state, merge the current child sample set
into one of the disjoint sets by inferring the coding parameters for the current child sample set to
be equal to the coding parameters associated with this disjoint set, skip the extraction of the
prediction residual for the current child sample set and step to the next child sample sets;

if the first binary syntax element assumes a second binary state, extract a second syntax
element (mrg, mrg_idx) from the bitstream; and

depending on the second syntax element, merge the current child sample set into one of the
disjoint sets by inferring the coding parameters for the current child sample set to be equal to
the coding parameters associated with this disjoint set or perform the extraction of the coding
parameters for the current child sample set, with extracting at least one further syntax element
concerning the prediction residual for the current child sample set, and then stepping to the next
child sample sets,

with, for the next child sample sets, skipping extraction of the first binary syntax element if the
first binary syntax element of the current child sample set assumes the first binary state and
starting with extracting the second syntax element instead, and extracting the first binary syntax
element if the first binary syntax element of the current child sample set assumes the second
binary state.

[0117] Lets assume, for example, a parent sample set (CU) is split into two child sample sets
(PU). If, then, for the first PU, the first binary syntax element (merge_cbf) has the first binary
state 1) the first PU uses merge and the first and the second PU (the whole CU) do not have
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residual data in the bitstream, and 2) for the second PU second binary syntax element
(merge_flag, merge_idx) is signaled. If, however, the first binary syntax element for the first PU
has the second binary state, then 1) for the first PU, the second binary syntax element
(merge_flag, merge_idx) is signaled, and residual data is in the bitstream as well, while 2) for
the second PU, the first binary syntax element (merge_cbf) is signaled. Thus, it could be that the
merge_cbf is also signaled on a PU level, i.e. for successive child sample sets, if merge_cbfis in
a secondary binary state for all previous child sample sets. If merge_cbf is in a first binary state
for a successive child sample set, all child sample sets following this child sample set do not
have residual data in the bitstream. For example, for a CU split into, for example, 4 PUs, it is
possible that merge_cbf is in a first binary state for the second PU meaning that the third and
fourth PU in coding order do not have residual data in the bitstream but the first PU has or can
have.

[0118] The first and second binary syntax elements may be coded using context-adaptive
variable length coding or context-adaptive (binary) arithmetic coding and the contexts for coding
the syntax elements are derived based on the values for these syntax elements in already
coded blocks.

[0119] As described in other preferred embodiments, the syntax element merge_idx may only
be transmitted if the list of candidates contains more than one candidate. This requires to derive
the list prior to parsing merge index, preventing to carry out these two processes in parallel. To
allow for an increased parsing throughput and to make the parsing process more robust with
regard to transmission errors, it is possible to remove this dependency by using a fixed
codeword for each index value and a fixed number of candidates. If this number may not be
reached by a candidate selection, it is possible to derive ancillary candidates to complete the list.
These additional candidates may include so-called combined candidates, which are built from
motion parameters of possibly different candidates already in the list, and zero motion vectors

[0120] In another preferred embodiment, the syntax for signaling which of the blocks of the
candidate set is simultaneously adapted at encoder and decoder. If for example, 3 choices of
blocks for merging are given, those three choices are only present in the syntax and are
considered for entropy coding. The probabilities for all other choices are considered to be 0 and
the entropy codec is adjusted simultaneously at encoder and decoder.

[0121] The prediction parameters that are inferred as a consequence of the merging process
may represent the complete set of the prediction parameters that are associated with a block or
they may represent of subset of these prediction parameters (e.g., the prediction parameters for
one hypothesis of a block for which multi-hypotheses prediction is used).

[0122] In a preferred embodiment, the syntax elements related to the merging information are
entropy coded using context modeling.

[0123] One way of transferring the above-outlined embodiments to a specific syntax is
explained in the following with respect to the following figures. In particular, Figs. 11-13 show
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different portions of a syntax which takes advantage of the above-outlined embodiments. In
particular, in accordance with the below-outlined embodiment, picture 20 is firstly up-divided into
coding tree blocks the picture content of which is coded using the syntax coding_tree shown in
Fig. 11. As shown therein, for entropy_coding_mode_flag=1, which relates to, for example,
context adaptive binary arithmetic coding or another specific entropy coding mode, the quad-
tree subdivision of the current coding tree block is signaled within syntax portion coding_tree by
way of the flags called split_coding_unit_flag at mark 400. As shown in Fig. 11, in accordance
with the embodiment described hereinafter, the tree-root block is subdivided as signaled by
split_coding_unit_flag in a depth-first traversal order as shown in Fig. 7a. Whenever a leaf node
is reached, same represents a coding unit which is coded right away using the syntax function
coding_unit. This can be seen from Fig. 11 when looking at the if-clause at 402 which checks as
to whether the current split_coding_unit_flag is set or not. If yes, function coding_tree is
recursively called, leading to a further transmission/extraction of a further split_coding_unit_flag
at the encoder and decoder, respectively. If not, i.e. if the split_coding_unit_flag=0, the current
sub-block of the tree-root block 200 of Fig. 7a is a leaf block and in order to code this coding
unit, the function coding_unit of Fig. 10 is called at 404.

[0124] In the currently described embodiment, the above-mentioned option is used according to
which merging is merely usable for pictures for which the inter prediction mode is available. That
is, intra-coded slices/pictures do not use merging anyway. This is visible from Fig. 12, where the
flag skip_flag is transmitted at 406 merely in case of a slice type being unequal to the intra-
picture slice type, i.e. if the current slice which the current coding unit belongs to allows
partitions to be inter coded. Merging relates, in accordance with the present embodiment,
merely to the prediction parameters related to inter prediction. In accordance with the present
embodiment, the skip_flag is signaled for the whole coding unit 40 and if skip_flag equals 1, this
flag value concurrently signals to the decoder

1. 1) that the partitioning mode for the current coding unit is the non-partitioning mode
according to which same is not partitioned and represents itself the only partition of that
coding unit,

2. 2) that the current coding unit/partition is inter-coded, i.e. is assigned to the inter coding
mode,

3. 3) that the current coding unit/partition is subject to merging, and

4. 4) that the current coding unit/partition is subject to the skip mode, i.e. has the skip mode
activated.

[0125] Accordingly, if skip_flag is set, the function prediction_unit is called at 408 with denoting
the current coding unit as being a prediction unit. This is, however, not the only possibility for
switching on the merging option. Rather, if the skip_flag related to the whole coding unit is not
set at 406, the prediction type of the coding unit of the non-intra-picture slice is signaled at 410
by syntax element pred_type with, depending thereon, calling function prediction_unit for any
partition of the current coding unit at, for example, 412 in case of the current coding unit being
not further partitioned. In Fig. 12, merely four different partitioning options are shown to be
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available, but the other partitioning options shown in Fig. 8 may be available as well. Another
possibility would be that the partitioning option PART_NxN is not available, but the others. The
association between the names for the partitioning modes used in Fig. 12 to the partitioning
options shown in Fig. 8 is indicated in Fig. 8 by respective subscripts below the individual
partitioning options. Please note that the prediction type syntax element pred_type not only
signals the prediction mode, i.e. intra or inter coded, but also the partitioning in case of inter
coding mode. The inter-coding mode case is discussed further. The function prediction_unit is
called for each partition, such as partitions 50 and 60 in the coding order mentioned above. The
function prediction_unit starts with checking the skip_flag at 414. If the skip_flag is set, a merge
_idx inevitably follows at 416. The check at step 414, is for checking as to whether the skip_flag
related to the whole coding unit as signalized at 406 has been set or not. If not, a merge_flag is
signalized again at 418, and if the latter is set, a merge_idx follows at 420 which indicates the
merge candidate for the current partition. Again, merge_flag is signalized for the current
partition at 418 merely in case of the current prediction mode of the current coding unit is an
inter prediction mode (see 422). That is, in case of skip_flag not being set, the prediction mode
is signaled via pred_type at 410 whereupon, for each prediction unit, provided that pred_type
signals that the inter coding mode is active (see 422), a merge specific flag, namely merge_flag,
is individually transmitted for each partition followed, if merging is activated for the respective
partition by a merge index merge idx.

[0126] As is visible from Fig. 13, the transmission of the prediction parameters in use for the
current prediction unit at 424 is, in accordance with the present embodiment, performed merely
in case of merging not being used for the present prediction unit, i.e. because merging is neither
activated by skip_flag nor by the respective merge_flag of the respective partition.

[0127] As already indicated above, skip_flag = 1 concurrently signals that no residual data is to
be transmitted. This is derivable from the fact that the transmission of the residual data at 426 in
Fig. 12 for the current coding unit merely takes place in case of skip_flag being equal to 0, as
derivable from the fact that this residual data transmission in within the else option of if-clause
428 which checks the state of skip_flag immediately after its transmission.

[0128] Up to now, the embodiment of Figs. 11 to 13 has only been described under the
assumption that entropy_coding_mode_flag equals 1. However, the embodiments of Figs. 11 to
13 also comprises an embodiment of the above-outlined embodiments in case of
entropy_coding_mode_flag = 0, in which case another entropy coding mode is used in order to
entropy-encode the syntax elements, such as, for example, variable length coding and, in order
to be more precise, context adaptive variable length coding, for example. In particular, the
possibility of concurrently signaling the activation of merging on the one hand and the skip mode
on the other hand follows the above-outlined alternative according to which the commonly
signaling state is merely one state among more than two states of a respective syntax element.
This is described in more detail now. However, it is emphasized that the possibility to switch
between both entropy coding modes is optional, and thus, alternative embodiments may easily
derived from Fig. 11 to 13 by merely allowing one of the two entropy coding modes.

[0129] See, for example, Fig. 11. If the entropy_coding_mode_flag equals 0 and the slice_type
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syntax element signals that the current tree-root block belongs to an inter coded slice, i.e. inter
coding mode is available, then a syntax element cu_split_pred_part_mode is transmitted at 430,
and this syntax element signals, as indicated via its name, information on the further subdivision
of the current coding unit, the activation or deactivation of the skip mode, the activation or
deactivation of merging and the prediction mode along with the respective partitioning

information. See table 1:

Table 1

cu_split_pred {split_coding_iskip_flagi{merge_flajPredMode PartMode
_part_mode junit_flag g

0 1 - - - -

1 0 1 - MODE_SKIP {PART_2Nx2N
2 0 0 MODE_INTER { PART_2Nx2N
3 0 0 0 MODE_INTER { PART_2Nx2N
4 0 - - MODE_INTER § PART_2NxN
5 0 - - MODE_INTER § PART_Nx2N
6 0 - - MODE_INTRA{PART_2Nx2N

[0130] Table 1 specifies the significance of the possible states of the syntax elements
cu_split_pred_part_mode in case of the current coding unit have a size which is not the smallest
one in the quad-tree subdivisioning of the current tree-root block. The possible states are listed
in at the outermost left-hand column of table 1. As table 1 refers to the case where the current
coding unit does not have the smallest size, there is a state of cu_split_pred_part_mode,
namely the state 0, which signals that the current coding unit is not an actual coding unit but has
to be subdivided into further four units which are then traversed in depth-first traversal order as
outlined by calling function coding_tree at 432 again. That is, cu_split_pred_part_mode = 0
signals that the current quad-tree subdivision unit of the current tree-root block is to be
subdivided into four further smaller units again, i.e. split_coding_unit_flag = 1. However, if
cu_split_pred_part_mode assumes any other possible state, then split_coding_unit_flag = 0 and
the current unit forms a leaf block of the current tree-root block, i.e. a coding unit. In that case,
one of the remaining possible states of cu_split_pred_part_mode represents the above-
described commonly signaling state which concurrently signals that the current coding unit is
subject to merging and has the skip mode activated, indicated by skip_flag equaling 1 in the
third column of table 1, while concurrently signaling that no further partition of the current coding
unit takes place, i.e. PART_2Nx2N is chosen as the partitioning mode. cu_split_pred_part_mode
also has a possible state which signals the activation of merging with the skip mode being
deactivated. This is the possible state 2, corresponding to skip_flag = 0 while merge_flag = 1
with the no partitioning mode being active, i.e. PART_2Nx2N. That is, in that case the
merge_flag is signaled before hand rather than within the prediction_unit syntax. In the
remaining possible states of cu_split_pred_part_mode, the inter prediction mode with other
partitioning modes is signaled, with these partitioning modes partitioning the current coding unit
into more than one partition.

Table 2
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cu_split_pred|split_coding_iskip_flagimerge_fla; PredMode PartMode
_part_mode unit_flag g
0 0 1 - MODE_SKIP {PART_2Nx2N
1 0 0 MODE_INTER { PART_2Nx2N
2 0 0 0 MODE_INTER { PART_2Nx2N
3 0 - - MODE_INTER{ PART_2NxN
4 0 - - MODE_INTER{ PART_Nx2N
5 (escape 0 - - MODE_INTRA{PART_2Nx2N
symbol) MODE_INTRA] PART NxN
MODE_INTER{ PART_NxN

[0131] Table 2 shows the significance or semantics of the possible states of
cu_split_pred_part_mode in case of the current coding unit having the smallest size possible in
accordance with the quad-tree subdivision of the current tree-root block. In that case, all
possible states of cu_split_pred_part_mode corresponds to no further subdivision according to
split_coding_unit_flag = 0. However, the possible state 0 signals that skip_flag = 1, i.e.
concurrently signals that merging is activated and the skip mode is active. Moreover, same
signals that no partitioning takes place, i.e. partitioning mode PART_2Nx2N. Possible state 1
corresponds to possible state 2 of table 1 and the same applies to possible state 2 of table 2,
which corresponds to possible state 3 of table 1.

[0132] Although the above description of the embodiment of Figs. 11-13 already described most
of the functionality and semantics, some further information is presented below.

[0133] skip_flag[ x0 ][ yO ] equal to 1 specifies that for the current coding unit (see 40 in the
figures), when decoding a P or B slice, no more syntax elements except the motion vector
predictor indices (merge _idx) are parsed after skip_flag[ x0 ][ yO ]. skip_flag[ x0 ][ yO ] equal to
0 specifies that the coding unit is not skipped. The array indices x0, y0 specify the location ( x0,
y0) of the top-left luma sample of the considered coding unit relative to the top-left luma sample
of the picture (see 20 in the figures).

[0134] When skip_flag[ x0 ][ yO ] is not present, it shall be inferred to be equal to 0.

[0135] As described above if skip_flag[ x0 ][ yO ] is equal to 1,

e PredMode is inferred to be equal to MODE_SKIP
+ PartMode is inferred to be equal to PART_2Nx2N

[0136] cu_split_pred_part_mode[ xO ][ yO ] specifies split_coding_unit_flag and when the
coding unit is not split the skip_flag[ x0 ][ yO ], the merge_flag[ x0 ][ yO ], PredMode and
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PartMode of a coding unit. The array indices x0 and y0 specify the location ( x0, yO ) of the top-
left luma sample of the coding unit relative to the top-left luma sample of the picture.

[0137] merge_flag[ x0 ][ yO ] specifies whether the inter prediction parameters for the current
prediction unit (see 50 and 60 in the figures, i.e. the partition within coding unit 40) are inferred
from a neighboring inter-predicted partition. The array indices x0, y0 specify the location ( x0, y0
) of the top-left luma sample of the considered prediction block relative to the top-left luma
sample of the picture.

[0138] merge_idx[ x0 ][ yO ] specifies the merging candidate index of the merging candidate list
where x0, y0 specify the location ( x0, yO ) of the top-left luma sample of the considered
prediction block relative to the top-left luma sample of the picture.

[0139] Although not specifically indicated in the above description of Figs. 11-13, the merging
candidates or the list of merging candidates is determined in this embodiment exemplarily using
not only coding parameters or prediction parameters of spatially neighboring prediction
unit/partitions, but rather, a list of candidates is also formed by using prediction parameters of
temporally neighboring partitions of temporally neighboring and previously coded pictures.
Moreover, combinations of prediction parameters of spatially and/or temporally neighboring
prediction units/partitions are used and included into the list of merging candidates. Naturally,
merely a subset thereof may be used. In particular, Fig. 14 shows one possibility of determining
spatial neighbors, i.e. spatially neighboring partitions or prediction units. Fig. 14 shows
exemplarily a prediction unit or partition 60 and pixels Bg to By and Ag and A¢ which are located

directly adjacent the border 500 of partition 60, namely B, being diagonally adjacent the top left

pixel of partition 60, B1 being located vertically above and adjacent the top right-hand pixel of
partition 60, BO being located diagonally to the top right-hand pixel of partition 60, A1 being
located horizontally to the left of, and adjacent the bottom left-hand pixel of partition 60, and A0
being located diagonally to the bottom left-hand pixel of partition 60. A partition that includes at
least one of pixels Bg to B> and Ag and A¢ forms a spatial neighbor and the prediction

parameters thereof form a merge candidate.

[0140] In order to perform the above-mentioned optional removal of those candidates which
would lead to another partitioning mode which would also have been available, the following
functions could be used:

[0141] In particular, the candidate N, i.e. the coding/prediction parameters stemming from the
prediction unit/partition covering pixel N=( Bg, B1, B, Ag, A1), i.e. position (xN, yN), is removed
from the candidate list if any of the following conditions is true (please see Fig. 8 for the
partitioning mode PartMode and the corresponding partitioning index Partldx indexing the
respective partition inside the coding unit):

» PartMode of the current prediction unit is PART 2NxN and Partldx is equal to 1 and the
prediction units covering luma location ( xP, yP - 1) ( Partldx = 0 ) and luma location ( xN,

yN) (Cand. N) have identical motion parameters:
mvLX[ xP, yP-1] == mvLX] xN, yN |



DK/EP 3962088 T3

refldxLX[ xP, yP—1] == refldxLX[ xN, yN ]

predFlagl X[ xP, yP—1] == predFlagLX[ xN, yN |
o PartMode of the current prediction unit is PART_Nx2N and Partldx is equal to 1 and the

prediction units covering luma location ( xP - 1, yP) ( Partldx = 0 ) and luma location ( xN,

yN) (Cand. N) have identical motion parameters:
mvLX[xP -1, yP] == mvLX[ xN, yN ]

refldxLX[ xP -1, yP | == refldsLX[ xN, yN ]

predFlagL X[ xP —1, yP ] == predFlagLX] xN, yN |
o PartMode of the current prediction unit is PART_NxN and Partldx is equal to 3 and the

prediction units covering luma location ( xP - 1, yP) ( Partldx = 2 ) and luma location ( xP -

1, yP - 1) ( Partldx = 0 ) have identical motion parameters:
mvLX[xP—1, yP] == mvLX[xP -1, yP-1]

refldxLX[ xP —1, yP] == refldxLX][ xP -1, yP—1]

predFlagl. X[ xP ~ 1, yP | == predFlaglLX[ xP -1, yP—1]
and the prediction units covering luma location ( xP, yP - 1) ( Partldx = 1) and luma

location ( xN, yN ) (Cand. N) have identical motion parameters:
mvLX[ xP, yP—-1] == mvLX[ xN, yN ]

refldxLX[ xP, yP—1] == refldxLX] xN, yN ]

predFlaglL X[ xP, yP—11 == predFlagLX[ xN, yN |
o PartMode of the current prediction unit is PART_NxN and Partldx is equal to 3 and the

prediction units covering luma location ( xP, yP - 1) ( Partldx = 1) and luma location ( xP -

1, yP - 1) ( Partldx = 0 ) have identical motion parameters:
mvLX[ xP, yP—1] == mvLX[xP -1, yP-1]

refldxLX[ xP, yP -1 ] == refldxLX] xP -1, yP-1]
predFlaglLX[ xP, yP—1] == predFlagLX[xP -1, yP-1]

and the prediction units covering luma location ( xP - 1, yP ) ( Partldx = 2 ) and luma

location ( xN, yN ) (Cand. N) have identical motion parameters:
mvLX] xP -1, yP | == mvLX[ xN, yN |

refldxLX[ xP -1, yP | == refldxLX[ xN, yN ]

[0142] In this regard, please note that position or location ( xP, yP ) denotes the uppermost pixel
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of the current partition/prediction unit. That is, in accordance with the first item, all coding
parameter candidates are checked which have been derived by directly adopting the respective
coding parameters of neighboring prediction units, namely prediction unit N. The other
additional coding parameter candidates may, however, be checked in the same manner as to
whether same are equal to the coding parameters of the respective prediction unit emerging
with which would result in obtaining another partitioning pattern also supported by the syntax. In
accordance with the embodiments just described, the equality of the coding parameters
encompasses a check of the equality of the motion vector, i.e. mvLX, the reference index, i.e.
refixLX, and the prediction flag predFlagLX indicating that the parameters, i.e. motion vector and
reference index, associated with reference list X, with X being 0 or 1, are used in inter
prediction.

[0143] Please note that the just-described possibility for removal of coding parameter
candidates of neighboring prediction units/partitions would also be applicable in case of
supporting asymmetric partitioning modes shown in the right-hand half of Fig. 8. In that case,
the mode PART_2NxN could represent all horizontally subdividing modes and PART_Nx2N
could correspond to all vertically subdividing modes. Further, the mode PART_NxN could be
excluded from the supported partitioning modes or partitioning patterns and in that case, merely
the first two removal checks would have to be performed.

[0144] Regarding the embodiment Figs. 11-14, it should also be noted that it is possible to
exclude the intra predicted partitions from the list of candidates, i.e. their coding parameters are,
naturally, not included into the list of candidates.

[0145] Further, it is noted that three contexts could be used for the skip_flag, merge_flag and
the merge_idx, respectively.

[0146] Although some aspects have been described in the context of an apparatus, it is clear
that these aspects also represent a description of the corresponding method, where a block or
device corresponds to a method step or a feature of a method step. Analogously, aspects
described in the context of a method step also represent a description of a corresponding block
or item or feature of a corresponding apparatus. Some or all of the method steps may be
executed by (or using) a hardware apparatus, like for example, a microprocessor, a
programmable computer or an electronic circuit. In some embodiments, some one or more of
the most important method steps may be executed by such an apparatus.

[0147] Depending on certain implementation requirements, embodiments of the invention can
be implemented in hardware or in software. The implementation can be performed using a
digital storage medium, for example a floppy disk, a DVD, a Blue-Ray, a CD, a ROM, a PROM,
an EPROM, an EEPROM or a FLASH memory, having electronically readable control signals
stored thereon, which cooperate (or are capable of cooperating) with a programmable computer
system such that the respective method is performed. Therefore, the digital storage medium
may be computer readable.

[0148] Some embodiments according to the invention comprise a data carrier having
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electronically readable control signals, which are capable of cooperating with a programmable
computer system, such that one of the methods described herein is performed.

[0149] Generally, embodiments of the present invention can be implemented as a computer
program product with a program code, the program code being operative for performing one of
the methods when the computer program product runs on a computer. The program code may
for example be stored on a machine readable carrier.

[0150] Other embodiments comprise the computer program for performing one of the methods
described herein, stored on a machine readable carrier.

[0151] In other words, an embodiment of the inventive method is, therefore, a computer
program having a program code for performing one of the methods described herein, when the
computer program runs on a computer.

[0152] A further embodiment of the inventive methods is, therefore, a data carrier (or a digital
storage medium, or a computer-readable medium) comprising, recorded thereon, the computer
program for performing one of the methods described herein. The data carrier, the digital
storage medium or the recorded medium are typically tangible and/or non-transitionary.

[0153] A further embodiment of the inventive method is, therefore, a data stream or a sequence
of signals representing the computer program for performing one of the methods described
herein. The data stream or the sequence of signals may for example be configured to be
transferred via a data communication connection, for example via the Internet.

[0154] A further embodiment comprises a processing means, for example a computer, or a
programmable logic device, configured to or adapted to perform one of the methods described
herein.

[0155] A further embodiment comprises a computer having installed thereon the computer
program for performing one of the methods described herein.

[0156] A further embodiment according to the invention comprises an apparatus or a system
configured to transfer (for example, electronically or optically) a computer program for
performing one of the methods described herein to a receiver. The receiver may, for example,
be a computer, a mobile device, a memory device or the like. The apparatus or system may, for
example, comprise a file server for transferring the computer program to the receiver .

[0157] In some embodiments, a programmable logic device (for example a field programmable
gate array) may be used to perform some or all of the functionalities of the methods described
herein. In some embodiments, a field programmable gate array may cooperate with a
microprocessor in order to perform one of the methods described herein. Generally, the
methods are preferably performed by any hardware apparatus.
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[0158] The above described embodiments are merely illustrative for the principles of the
present invention. It is understood that modifications and variations of the arrangements and the
details described herein will be apparent to others skilled in the art. It is the intent, therefore, to
be limited only by the scope of the impending patent claims and not by the specific details
presented by way of description and explanation of the embodiments herein.
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PATENTKRAYV

1. Indretning, som er konfigureret til at dekode en bitstream (30), hvori et billede
(20) er kodet, som er repraesenteret som et array af samples, hvor arrayet af
samples af billedet er partitioneret i sampleseaet, som er rektanguleere eller kvadra-
tiske blokke og hver iseer er knyttet til respektive kodningsparametre, hvor indret-
ningen er konfigureret til for et aktuelt sampleseet at indstille kodningsparametrene
knyttet til det aktuelle samplesaet i overensstemmelse med en sammenfarings-
kandidat ved sammenfgring med sammenfaringskandidaten eller genvinde
kodningsparametrene knyttet til det aktuelle sampleseet fra bitstremmen (30) og
er konfigureret til at rekonstruere det aktuelle samplesaet (40) af billedet (20)
baseret pa et praediktionssignal afheengigt af kodningsparametrene knyttet til det
aktuelle samplesaet (40) uden nogen restdata eller rekonstruere det aktuelle
sampleseet ved forfining af preediktionssignalet afheengigt af kodningspara-
metrene knyttet til det aktuelle samplesaet (40) ved hjeelp af restdata i bitstremmen
(30),

hvor indretningen er konfigureret til seedvanligvis at reagere pa et farste flag
i bitstreammen (30) med en farste flagstatus for at opna kodningsparametrene
knyttet til det aktuelle samplesaet (40) ved sammenfgring med sammen-
faringskandidaten og rekonstruere det aktuelle samplesaet (40) af billedet
(20) baseret pa et preediktionssignal afheengigt af kodningsparametrene
uden nogen restdata, og

hvor indretningen er konfigureret til at reagere pa det farste flag med en
anden flagstatus for at dekode et andet flag fra bitstrammen (30) i tilfeelde af,
at det ferste flag har en anden mulig flagstatus, kendetegnet ved, at

indretningen er konfigureret til at reagere pa

det andet flag i bitstrammen med en farste flagstatus for at ekstrahere
kodningsparametrene knyttet til det aktuelle samplesaet (40) fra bit-

stremmen (30), opna restdata for det aktuelle sampleseet (40) fra bit-



10

15

20

25

30

3.

DK/EP 3962088 T3

stremmen (30) og rekonstruere det aktuelle sampleseet (40) af billedet
(20) baseret pa preediktionssignalet og restdataene og

det andet flag med en anden flagstatus for at opna kodningsparametrene
knyttet til det aktuelle samplesaet (40) ved at indstille kodnings-
parametrene ved sammenfering med en sammenfgringskandidat, opna
restdata for det aktuelle sampleseet (40) fra bitstremmen (30) og rekon-
struere det aktuelle samplesaet (40) af billedet (20) baseret pa preedik-

tionssignalet og restdataene.

Indretning ifalge krav 1, hvor

indretningen, hvis det farste flag i bitstrammen signalerer, at kodningspara-
metrene knyttet til det aktuelle samplesaet skal indstilles ved sammenfaring
med en sammenfaringskandidat, er konfigureret til at anvende et forud-
bestemt et blandt understattede partitioneringsmenstre til det aktuelle
sampleseet, og

indretningen, hvis det farste flag i bitstrammen ikke signalerer, at kodnings-
parametrene knyttet til det aktuelle samplesaet skal indstilles ved sammen-
faring med en sammenferingskandidat, er konfigureret til at partitionere
information i bitstrammen og signalere et af de understattede partitionerings-

meanstre til det aktuelle samplesaet.

Indretning ifelge krav 2, hvor det forudbestemte blandt de understattede

partitioneringsmanstre er en ikke-partitioneringsmodus, og

hvis det farste flag i bitstrammen signalerer, at kodningsparametrene knyttet
til det aktuelle samplesaet skal indstilles ved sammenfaring med en sammen-
faringskandidat,

er indretningen konfigureret til at opna kodningsparametre knyttet til det
aktuelle sampleseet ved at indstille kodningsparametrene ved sammenfaring

med en sammenfaringskandidat og rekonstruere det aktuelle sampleseet af
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billedet udelukkende baseret pa et preediktionssignal afhaengigt af kodnings-
parametrene uden nogen restdata, og

hvis det ferste flag i bitstrammen ikke signalerer, at kodningsparametrene
knyttet til det aktuelle sampleseet skal indstilles ved sammenfaring med en
sammenfaringskandidat, er indretningen konfigureret til at partitionere infor-
mation i bitstremmen og signalere et af de understgttede partitionerings-
manstre til det aktuelle samplesaet,

opna restdata for det aktuelle sampleseet fra bitstreammen,

for hvert sampleundersaet af det signalerede understgttede partitionerings-
manster af det aktuelle samplesaet er indretningen konfigureret til at reagere
pa et yderligere flag i bitstremmen saledes, at indretningen er konfigureret til

afhaengigt af det yderligere flag

at opna kodningsparametre knyttet til det respektive sampleundersaet ved
at indstille kodningsparametrene ved sammenfaring med en sammen-
faringskandidat eller

ekstrahere kodningsparametrene knyttet til det respektive sampleunder-

seet fra bitstrammen; og
rekonstruere det aktuelle sampleseaet af billedet baseret pa et preediktions-
signal afhaengigt af kodningsparametrene af hvert sampleundersaet og

restdataene.

Indretning ifalge krav 3, hvor indretningen er konfigureret til,

hvis de signalerede understgttede partitioneringsmeanstre angiver en underind-

deling af det aktuelle sampleseet i to eller flere sampleunderseet,

for alle sampleunderseet pa neer et ferste sampleundersaet af sample-
underseettene i en kodningsraekkefalge fra et seet sammenferingskandidater
for det respektive sampleundersaet at fierne sammenfaringskandidater med

kodningsparametre, som er de samme som kodningsparametre knyttet til et
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hvilket som helst af sampleundersaettene, som, nar de sammenferes med
det respektive sampleunderseet, ville resultere i et af de understgttede parti-

tioneringsmanstre.

5. Indretning ifalge et hvilket som helst af kravene 1 til 4, hvor billedet har knyttet

dertil et dybdekort som yderligere information.

6. Indretning ifelge et hvilkket som helst af kravene 1 til 4, hvor arrayet af
samples er et af samplearrays relateret til forskellige planer af billedet, som er

kodet uafheengigt af hinanden.

7.  Indretning til kodning af et billede (20), som er repraesenteret som et array af
samples, i en bitstrem (30), hvor arrayet af samples af billedet (20) er partitioneret
I samplesaet (40), som er rektanguleere eller kvadratiske blokke og hver iseer er
knyttet til respektive kodningsparametre, hvor indretningen er konfigureret til for et
aktuelt sampleseet at indstille kodningsparametrene knyttet til det aktuelle sample-
seet (40) i overensstemmelse med en sammenfaringskandidat ved sammenfaring
med sammenfaringskandidaten eller indseette kodningsparametrene knyttet til det
aktuelle sampleseet i bitstremmen (30) og er konfigureret til at kode det aktuelle
sampleseet (40) af billedet (20) baseret pa et preediktionssignal afhaengigt af
kodningsparametrene knyttet til det aktuelle sampleseet (40) uden nogen restdata
eller kode det aktuelle sampleseet ved forfining af preediktionssignalet afhaengigt
af kodningsparametrene knyttet til det aktuelle samplesaet (40) ved hjeelp af rest-

data i bitstremmen (30),

hvor indretningen er konfigureret til at kode et farste flag i bitstremmen (30),
hvor det farste flag har en ferste flagstatus for seedvanligvis at signalere, at
kodningsparametrene knyttet til det aktuelle sampleseet (40) skal opnas ved
sammenfering med sammenferingskandidaten, og det aktuelle sampleseet
(40) af billedet (20) skal rekonstrueres baseret pa et preediktionssignal

afhaengigt af kodningsparametrene uden nogen restdata,
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hvor indretningen er konfigureret til at kode et andet flag i bitstrammen (30) i
tilfeelde af, at det farste flag har en anden flagstatus,

kendetegnet ved, at det andet flag signalerer, at

kodningsparametrene knyttet til det aktuelle sampleseet (40) skal
ekstraheres fra bitstrammen (30), restdata for det aktuelle samplesaet (40)
skal opnas fra bitstremmen (30), og det aktuelle samplesaet (40) af billedet
(20) skal rekonstrueres baseret pa praediktionssignalet og restdataene i
tilfeelde af, at det andet flag har en farste flagstatus, og

kodningsparametrene knyttet til det aktuelle sampleseet (40) skal opnas
ved at indstille kodningsparametrene ved sammenfaring med en sammen-
feringskandidat, restdata for det aktuelle samplesaet (40) skal opnas fra
bitstrammen (30), og det aktuelle sampleseet (40) af billedet (20) skal
rekonstrueres baseret pa preediktionssignalet og restdataene i tilfeelde af,

at det andet flag har en anden flagstatus.

8. Indretning ifelge krav 7, hvor billedet har knyttet dertil et dybdekort som

yderligere information.

9. Indretning ifalge krav 7, hvor arrayet af samples er et af samplearrays relate-

ret til forskellige planer af billedet, som er kodet uafheengigt af hinanden.

10. Fremgangsmade til dekodning af en bitstrem (30), hvori et billede (20) er
kodet, som er repraesenteret som et array af samples, hvor arrayet af samples af
billedet er partitioneret i sampleseet, som er rektanguleere eller kvadratiske blokke
og hver iseer er knyttet til respektive kodningsparametre, hvor fremgangsmaden
omfatter for et aktuelt samplesaet at indstille kodningsparametrene knyttet til det
aktuelle sampleseet i overensstemmelse med en sammenfaringskandidat ved
sammenfering med sammenferingskandidaten eller genvinde kodningspara-
metrene knyttet til det aktuelle sampleseet fra bitstrammen (30) og rekonstruere

det aktuelle sampleseet (40) af billedet (20) udelukkende baseret pa et preedik-
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tionssignal afheaengigt af kodningsparametrene knyttet til det aktuelle samplesaet
(40) uden nogen restdata eller rekonstruere det aktuelle samplesast ved forfining
af preediktionssignalet afhaengigt af kodningsparametrene knyttet til det aktuelle
sampleseet (40) ved hjeelp af restdata i bitstremmen (30), hvor fremgangsmaden
omfatter at dekode et ferste flag og, i tilfeelde af at det ferste flag har en ferste
flagstatus, opna kodningsparametrene knyttet til det aktuelle sampleseet (40) ved
sammenfering med sammenfearingskandidaten og rekonstruere det aktuelle
sampleseet (40) af billedet (20) baseret pa et preediktionssignal afhaengigt af

kodningsparametrene uden nogen restdata,

hvor fremgangsmaden omfatter at dekode et andet flag fra bitstrammen (30)
| tilfeelde af, at det ferste flag har en anden flagstatus,

kendetegnet ved, at fremgangsmaden,

hvis det andet flag i bitstrammen har en ferste flagstatus, omfatter at
ekstrahere kodningsparametrene knyttet til det aktuelle sampleseet (40)
fra bitstremmen (30), opna restdata for det aktuelle samplesaet (40) fra
bitstrammen (30) og rekonstruere det aktuelle samplesaet (40) af billedet
(20) baseret pa preediktionssignalet og restdataene, og,

hvis det andet flag har en anden flagstatus, at opna kodningsparametrene
knyttet til det aktuelle sampleseet (40) ved at indstille kodningspara-
metrene ved sammenfering med en sammenferingskandidat, opna rest-
data for det aktuelle sampleseet (40) fra bitstrammen (30) og rekonstruere
det aktuelle samplesaet (40) af billedet (20) baseret pa preediktionssignalet

og restdataene.

11. Fremgangsmade til kodning af et billede (20), som er repraesenteret som et
array af samples, i en bitstrem (30), hvor arrayet af samples af billedet (20) er
partitioneret i samplesaet (40), som er rektanguleere eller kvadratiske blokke og
hver iseer er knyttet til respektive kodningsparametre, hvor fremgangsmaden

omfatter for et aktuelt samplesaet at indstille kodningsparametrene knyttet til det
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aktuelle sampleseaet (40) i overensstemmelse med en sammenfaringskandidat ved
sammenfering med sammenfaringskandidaten eller indseette kodningspara-
metrene knyttet til det aktuelle samplesaet i bitstrammen (30) og kode det aktuelle
sampleseet (40) af billedet (20) baseret pa et preediktionssignal afhaengigt af
kodningsparametrene knyttet til det aktuelle sampleseet (40) uden nogen restdata
eller kode det aktuelle sampleseet ved forfining af preediktionssignalet afhaengigt
af kodningsparametrene knyttet til det aktuelle samplesaet (40) ved hjeelp af rest-
data i bitstremmen (30),

hvor fremgangsmaden omfatter at kode et ferste flag i bitstrammen (30), hvor det

farste flag har en farste flagstatus, som seedvanligvis signalerer, at

kodningsparametrene knyttet til det aktuelle samplesaet (40) skal indstilles
ved sammenfaring med en sammenfaringskandidat, og det aktuelle sample-
seet (40) af billedet (20) skal rekonstrueres udelukkende baseret pa et
preediktionssignal afheengigt af kodningsparametrene uden nogen restdata,
hvor fremgangsmaden omfatter at kode et andet flag i bitstrammen (30) i
tilfeelde af, at det farste flag har en anden flagstatus,

kendetegnet ved, at det andet flag signalerer, at

kodningsparametrene knyttet til det aktuelle sampleseet (40) skal
ekstraheres fra bitstrammen (30), restdata for det aktuelle samplesaet (40)
skal opnas fra bitstremmen (30), og det aktuelle samplesaet (40) af billedet
(20) skal rekonstrueres baseret pa praediktionssignalet og restdataene i
tilfeelde af, at det andet flag har en farste flagstatus, og

kodningsparametrene knyttet til det aktuelle sampleseet (40) skal opnas
ved at indstile samme ved sammenfgring med en sammenfarings-
kandidat, restdata for det aktuelle sampleseet (40) skal opnas fra bit-
stremmen (30), og det aktuelle sampleseset (40) af billedet (20) skal
rekonstrueres baseret pa preediktionssignalet og restdataene i tilfeelde af,

at det andet flag har en anden flagstatus.
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12. Bitstrem kodet med en fremgangsmade til kodning af et billede (20) ifalge
krav 11.

13. Bitstrem ifelge krav 12, hvor billedet har knyttet dertil et dybdekort som

yderligere information.

14. Bitstrem ifelge krav 12, hvor arrayet af samples er et af samplearrays

relateret til forskellige planer af billedet, som er kodet uafhaengigt af hinanden.

15. Computerprogram med en programkode til at udfere en fremgangsmade

ifelge krav 10 eller 11, nar det afvikles pa en computer.
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coding tree(x0, y0, log2CUSize) {

Descriptor

if( x0 + (1 < < log2CUSize )} <= PicWidthInsamplesl &&
yO + (1 << log2CUSize ) <<= PicHeightinSamplesl &&
cuAddress( X0, y0) > = SliceAddress ) {
430-J1( lentropy_coding_mode_flag && slice_type !=1)
cu_split pred part mode[ xO ][ yO ]

ce(v)

A00- else IT( 10g2CUSize > Log2MinCUSIze )

u(1)[ae(v)

split_coding_unit_flag[ xO ][ yO ]
)

if(adaptive_loop_filter_flag && alf_cu_control_flag ) {
cuDepth = LogZMaxCUSize - 1og2CUSize
if( cuDepth <<= alf cu_contrel _max_depth )

if( cuDepth == alf cu_ control _max_depth ||
Spllt_COdmg_bnh_“agl %0 ]{ yO0] == 0)
4(}g AltCuFlagldx—+ +

(nf( split_coding _unit_flag[x0 1[y0 1) {
if{ cu_gp_depta enabled flag &&
log2CUSize == log2MinCUDQPSize )
IsCuQpDeltaCoded = O
X1 = x0 + ((1 << log2CUSize) ==> 1)
vyl =y0 + ((1 << log2CUSize ) >> 1)
if( cuAddress( x1, y0 ) > SliceAddress )
~ moreDataFlag = coding_tree( x0, y0, log2CUSize - 1)
/11( cuAddress{ x0, y1 } = SliceAddress && morcDataFlag &&
x1 < PicWidthinSamplesL )
L.//w* moreDataFlag = coding_tree( x1, y0, log2CUSize - 1)
432 if( cuAddress( x1, y1) = SliceAddress && moreDataFlag &&
y1 < PicHeightinSamplesL )
~3 moreDataFlag = coding_tree( x0, y1, log2CUSize - 1)
if( moreDataFlag &&
\ x1 < PicWidthInSamplesL && y1 < PicHeightinSamplesL )
moreDataFlag = coding tree( x1, y1, log2CUSize - 1)
} else {
if(adaptive loop_filter_flag && alf_cu_control_flag )
AlfCuFlag[ x0 }J{ y0 ] = alf_cu fIag[AlfCuFIagIdx]
coding_unit( x0, vO, iOQLbUDIZB )
(if( lentropy_coding mode_flag )
404/ moreDataFlag = more_rbsp_data()
else {
if( granularity block boundary( x0, y0, log2CUSize } ) {
end of slice flag

ae(v)

moreDataFlag = lend of slice_flag
} else
moreDataFlag = 1
b
}

\ return moreDataFlag FIGURE 1 1
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coding unit( x0, y0, log2CUSize ) {

Descriptor

406~ if( entropy_coding mode flag && slice type!= 1)
\skip_flag[xO][yO ]

1)|ae(v)

if( skip flag[x01[y01])
S}predrotron unit( x0, y0, log2CUSize, log2CUSize, 0, 0)
Ise {
If( lentropy _coding mode flag ) {
if( slice_type == 18&& log2CUSize == Log2MinCUSize )
intra_part mode

428
408-¢

410~} else if( slice-type I=1 || log2CUSize == Log2MinCUSize )
\rpred type

x1 =x0 + ({1 << log2CUSize ) >> 1)
yi=y0+ ((1 << log2CUSize) >> 1)
If( PartMode == PART 2Nx2N ) {
- prediction_unit( x0, yO log2CUSize, 10g2CUSize, 0)
f} else if( PartMode == PART 2NxN) {
prediction_unit( xO, y0, log2CUSize, log2CUSIize - 1,0 )
prediction_unit( x0, y1, log2CUSize, log2CUSize -1, 1)
} else if( partmode == PART_Nx2N ) {
prediction_unit( x0, y0, log2CUSize - 1, log2CUSize, 0 )
prediction_unit( x1, y0, log2CUSize - 1, log2CUSize, 1)
} else { /* PART _NxN */
prediction_unit( x0, y0, log2CUSIize - 1, log2CUSize - 1, 0
prediction_unit( x1, y0, log2CUSize - 1, log2CUSize - 1, 1
prediction_unit( x0, y1, 1og2CUSIize - 1, log2CUSize - 1, 2
predrction unit( x1, y1, log2CUSize - 1, log2CUSize - 1, 3

f( Ipcm _flag )

fransform_ ree (X0, y0, log2CUSize, 0, 0)
transform coeff( x0, y0, log2CUSize, 0, 0 )
transform_coeff( x0, y0, 1og2CUSize, 0, 1)
transform coeff( x0, y0, log2CUSize, 0, 2 )

}

FIGURE 12
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prediction unit(x0, y0, log2PUWidth, log2PUHeight, Partldx) {

Descriptor

gif(skip_flag[ x0 1[v0]) {
414, »merge_idx[ x0 ][ y0 |

e(v)|ae(v)

/} else if( PredMode == MODE_INTRA) {
415 if( PartMode == PART_2NxZN &&
log2PUWidth > = Log2IPCMCUSize )
pcm_flag

u(1)|ae(v)

if( pcm_flag ) {
while ( lbyte_aligned())
pcm_alignment zero bit

u(v)

for(1 =01 <1 << (10g2CUSIze << 1 ); 1+ +)
pcm_sample lumaf ]

u(v)

for(i =0;i < (1 << (10g2CUSIze << 1)) >> 1;i++ )
pcm_sample_chromal i]

u(v)

}else {
prev_intra_luma_pred flag[ x0 ][ yO ]

u(1)|ae(v)

if( prev_intra_luma_pred_flag| x0 [[ yO | )
if( NumMPMCand < 1)
mpm_idx[ x0 ][ y0]

u(1)|ae(v)

else

ce(v)lae(v)

rem_intra_luma pred mode[ x0 ][ y0
if( IntraPredMaode[x0 1{y0 ] == 2)
planar flag luma[x0J[y0]

u(1) [ae(v)

infra_chroma_pred_mode[ x0 ][ yO ]

v)|aelv)

SignaiedAsChromaDC =
( chroma_pred_from_luma_enabled_flag ?
intra_chroma_pred_mode[ x0 J[y0 ] ==
mtra chroma_pred_mode[ x0 J[y0] == 2)
if( ImmPrdendM xXQHy0 1l = 28&&

IntraPredMode[ x0 11 yO ]!—34 && SignaledAsChromalC )
vy 1

A3 lnmar n%—\

Ged pianat |mg chromal x0 1{ yO

L} else { /* MODE_INTER */
if( entropy codmg mode_flag| |PartMode = PART 2ZNx2N)
418-—=wmerge_flagf x0 1[ yO']

u(1)lae(v)

if{ merge flag[ FURIECABE
420~ merge_idx[x0J[ y0 ]

e(v)|ase(v)

}else {
if( slice type == B) {
if( lentropy _coding mode_flag ) {
combined_inter_pred_ref idx

if( comblned nter_pred_| ref idx == MaxPredRef )
inter pred flag[ x0 ][ yO ]

LR RS 3N

FIGURE 13A
FIGURE 13A FIGURE 13 FEGURE 13B]
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M } else
N inter pred flag[ x0 ][ y0 ] ue(v)|ae(v)

)
if( inter_pred flag[x0}{y0] == Pred LC) {
if( num_ref idx_lc_active minus1 > 0) {
if( lentropy_coding_mode_flag ) {
if( combined_inter_pred ref idx == MaxPredRef )
rel_idx_lc_minus4[ x0 ][ y0 ] ue{v)

} else
ref idx_lc[x0 J{y0] ae(v)

se(v)|ae(v)

¥
mvd_Ic[ x0 ][
J mvd Ic[x0]{y

10]
101 se(V) [ae(v)
[v0] ue(v)|ae(v)

0\ mvp_idx lc[ x0 ]

AN

else { /* Pred L0 or Pred BI */
if( num_ref_idx_10_active_minus1 > 0} {
if( lentropy_coding_mode_flag ) {
if( combined inter_pred ref _ |dx == MaxPredRef )
ref_idx 10 mlnusX[xO][yO] ue(v)
IUIFde 10_minusX[ x0 ][ y0 ] ue(vy|ae(v)
mvd 10[x0}[y0 ][ 0] se(v) lae{v)
mvd 10[{x0 ][ y0 ][ 1] se(v) ae(v)
mvp_idx_10{ x0 ][ y0 ] ue(v)|ae{v)
b
if( imer_p Iag[xO][ 0] == Pred Bl) {
N tomtony codin. “%“Sdé“'f“e;”) ¢
if( combined_inter_pred_ref idx == MaxPredRef )
ref idx_ 11 mmusX[xO][yO] ue(v)
+ else
ref idx 11[x0][y0] ue(v)|ae(v)
¥
\ mvd 11[x0 ][y0 ][ 0] se(v) ae(v)
| mvd T1[x0J[y0 ][ 1] se(v) ae(v)
\  mvp_iax_11[x0][y0] ue(v) |ae(v)
}
,
ks
},
13A
FIGURE 138 HGURE 134
FIGURE 13 RGURET38
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