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MEITHOD AND ARRANGEMENT FOR VIDEO CODING

THCHNICALHHED

[0001] 'The invention relates generally to a method and an arrangement for
encoding and decoding of information related to video coding.

BACKGROUND

[0002] Video coding may be performed in intra mode and/ or imter mode. Intra
mode exploits redundancies within a video frame, and inter mode exploits
redundancies between video frames. In inter mode, pixel luma/ chroma predictions
are obtained from already coded/ decoded pictures called reference pictures.
Depending on the number of reference pictures used for prediction, inter mode 1s
categonized into unm-prediction mode (or uni-directional mode), biprediction mode
(Bmode), and possibly tnprediction mode, etc., where, respectively, 1, 2 and 3
reference pictures are used. Within this document, these different modes, 1.e. uni-

prediction, biprediction, etc., will be referred to as “reference modes”.

[0003] Advanced Video Coding (AVC), which is also known as H.264 and
MPEG4 Part 10, is the state of the art standard for 2D video coding from ITU-T
(Intermational Telecommumnication Union - Telecommunication Standardization
Sector) and MPEG (Moving Picture Experts Group). The AVC codec 1s a hybnd
codec, which takes advantage of elmmmating redundancies between frames and
within a frame.

0004 ] In AVC, two reference hsts are defined, in which indicators of the
relevant reference pictures are placed in a certain order. These indicators are
denoted reference indices in AVC, and are numbered from O to N, such ase.g.
0,1,...,N). The first list, Iist 0 (I10), prnmanly manages the past reference pictures,
1.e. reference pictures preceding a current picture in time, and the second list, Iist 1
(I1), typically manages the future reference pictures, 1.e. reference pictures
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subsequent to a current picture in time. For low delay video coding, 11 may also
manage past reference pictures. Each hist can hold indicators of up to 15 reference

pictures, 1.e. the number N of indices 1s N=14.

[0005] Further, in AVC, an indicator, or reference mode index, specifying the
selection of one of the reference picture hsts (e.g. for umprediction), or both
reference picture lists (e.g. for biprediction), 1s coded together with a partition
structure iIn Macro Block (MB) mode/ sub-MB mode, while the indicators, or
reference picture indices, specifying the selected reference pictures in the respective
lists, are coded as separate syntax elements. “Partition structure” refers to partitions,
such ase.g. 16x16, 16x8 or8x16, of a 16x16 MB. A partition, e.g. 16x16, 1s
typically associated with one motion vector (MV) and one reference index when uni-
prediction is used, and with two MVs and two reference indices when biprediction
1s used. An MV has a honzontal component MVx and a vertical component MVy
that descnibes how pixels of the current partition are produced from the

corresponding reference picture.

[0006] 'The number of reference pictures associated with a picture or partition
depends on the reference mode associated with the same partition, 1.e. whether itis
uniprediction or biprediction, etc. When decoding the reference information in a
decoder, both the reference mode index and the one or more reference picture
indices associated with a picture or partiton must be correctly decoded, in order for
the decoder to be able to decode the picture or partition correctly. Incorrect
decoding of either of the reference mode index and the one or more reference

picture indices may result in erroneous interpretation of the reference mformation.

[0007] The current methods of coding reference information, such as the
method of AVC described above, require a relatively large number of bits in order
to convey the reference information associated with each block. This is identified as

inefficient in terms of coding efficiency.
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SUMMARY

[0008] It would be desirable to enable an improved coding efficiency for
reference information, 1.e. the information identifying the one or more reference
pictures used for prediction of a current frame. ltis an object of the invention to
enable an improved coding efliciency for reference mformation. Further, itis an
object of the invention to provide a method and an arrangement for enabling an
improved prediction of reference imformation. These objects may be met by a
method and arrangement according to the attached independent claims. Optional
embodiments are defined by the dependent claims. The prediction, encoding and
decoding described below may be performed within the same entity or node, orin

different entities or nodes.

[0009] According to a first aspect, a method 1s provided in a video decoding
entity. The method comprnses obtaimning an encoded block B,, and a set of neighbor
blocks of the encoded block, B.,, each neighbor block being associated with one or
more reference pictures. The method further comprnses determining the frequency of
occurrence of a plurality of reference pictures or combinations of reference pictures
amongst the reference pictures associated with the set of neighbor blocks. The
method further compnses selecting a reference picture or combination of reference
pictures having the highest determined frequency of occurrence amongst the
reference pictures associated with the neighbonng blocks, such as to be a
prediction, Cpred, of the reference picture or combination of reference pictures, C,
to be used when decoding the encoded block B.. The method further comprnses
obtaining an indication specifying whether the prediction, Cpred, corresponds to C.
W hen the prediction, Cpred, is indicated to correspond to C, the encoded block,
B., 1s decoded based on the prediction Cpred. Thus a decoded block, B, of pixels is
obtained.
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[00010] According to a second aspect, an arrangementis provided in a video
decoding entity. The arrangement comprnses a functional unit, which is adapted to
obtain an encoded block, B, and a set of neighbor blocks of the encoded block, B,
where each such neighbor block is associated with one or more reference pictures.
'The arrangement further compnses a functional unit, which is adapted to determine
the frequency of occurrence of a plurality of reference pictures or combinations of
reference pictures amongst the reference pictures associated with the set of neighbor
blocks. The arrangement further comprnses a functional unit, which 1s adapted to
select a reference picture or combination of reference pictures having the highest
determined frequency of occurrence amongst the reference pictures associated with
the neighbor blocks, to be a prediction, Cpred, of the reference picture or
combination of reference pictures, C, to be used when decoding the encoded block,
B.. The arrangement further comprnises a functional umt, which is adapted to

the obtaming unit (904 ) being further adapted to obtain an indication specifying
whether the prediction, Cpred, corresponds to C. The arrangement further
comprnses a functional unit, which is adapted to decode the encoded block, B,
based on the prediction Cpred, when the prediction, Cpred, is indicated to
correspond to C, thus providing a decoded block, B, of pixels.

[00011] According to a third aspect, a method 1s provided in a video encoding
entity. The method compnses determining the frequency of occurrence of a plurahty
of reference pictures or combinations of reference pictures amongst the reference
pictures assoclated with a set of blocks, which are neighbors of a block B of pixels.
'The method further comprnses selecting a reference picture or combination of
reference pictures having the highest determined frequency of occurrence amongst
the reference pictures associated with the neighbor blocks, to be a prediction,
Cpred, of the reference picture or combination of reference pictures, C, used when

encoding the block, B. The method further comprnses determining whether the
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prediction, Cpred, corresponds to C, and providing an indication specifying the
result of said determination to a decoder of the block

[00012] According to a fourth aspect, an arrangementis provided in a video
encoding entity. The arrangement comprises a functional unit, which is adapted to
determine, for a block, B, having a set of encoded neighbor blocks, each being
assocliated with one or more reference pictures used when encoding said neighbor
block, the frequency of occurrence of a plurality of reference pictures or
combinations of reference pictures amongst the reference pictures associated with
the set of neighbor blocks. The arrangement further comprnises a functional unit,
which i1s adapted to select a reference picture or combmation of reference pictures
having the highest determined frequency of occurrence amongst the reference
pictures associated with the neighbor blocks, to be a prediction, Cpred, of the
reference picture or combination of reference pictures, C, used when encoding the
block, B. The arrangement is further adapted to determine whether the prediction,
Cpred, corresponds to C. The arrangement further compnses a functional unit,
which 1s adapted to provide an indication specifying the result of said determination
to a decoder of the block.

[00013]  'The above methods and arrangements may be used for improving
coding efficiency. The coding efficiency may be improved, due to that the use of
less bits in order to 1dentify the one or more reference pictures used for prediction of
a current frame 1s enabled. The above methods and arrangements may further
enable an improved error resilience performance. Further, the above methods and
arrangements allow reference picture index prediction to be camed outin a simple

Manner.,

[00014] 'The above methods and arrangements may be implemented in different
embodiments. In some embodiments the reference pictures associated with the

neighbor blocks are identified by a combination of a reference mode parameter
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and one or more reference picture parameters. In other embodiments, the reference
pictures associated with the neighbor blocks are 1dentified by a single syntax
element. By bundling of reference mode and index to form a single syntax element,

easy manipulation of reference index numbers becomes feasible.

[00015] In some embodiments, the frequency of occurrence of reference pictures
and/ or combinations of reference pictures involves the counting of reference
pictures and/ or combinations of reference pictures associated with the neighborng
blocks. Different occurrences of reference pictures or combinations of pictures may
be assigned different weights, based on different critenia, such as e.g. the number
of transform coefhlicients associated with the neighboring block with which the

occurrence In question 1s associated.

[00016]  'The indication of whether Cpred corresponds to C may be signaled as
a syntax element in the bit stream, or imphicitly. W hen Cpred is indicated not to
correspond to C further mformation may be conveyed, which enables the

determining of which reference picture(s) to use when decoding the encoded block,
B

c.

[00017]  'The determined frequency of occurrence of the reference pictures

and/ or combinations of reference pictures may be used for mapping indicators of
the reference pictures or combinations of reference pictures to vanable length code
words. The indication of whether Cpred corresponds to C may be such a code
word. The further information needed when Cpred is indicated not to correspond to
C may also be signaled using such a code word. Thus, it may be assured that the

shortest code words are used for the most probable altermatives.

[00018]  Further, in some embodiments, one or more sub+xegions of a block
associated with multiprediction may be identified, based on 1imphcit information, in
which sub+egions the respective corresponding regions of the muli-prediction

reference blocks have a relatively low correlation between them. An altemative
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prediction may be used for the identified sub+egions, instead of the multiprediction.
The altermative prediction may be a singleprediction or weighted mult-prediction.
The altermative prediction would be a prediction using only one of the reference

blocks associated with the mult-prediction.

[00019]  'The embodiments above have mainly been described m terms of a
method. However, the description above 1s also intended to embrace embodiments
of the arrangements, adapted to enable the performance of the above described
features. The different features of the exemplary embodiments above may be

combined in different ways according to need, requirements or preference.

[00020] According to yet another aspect, a computer program is provided,
which comprises computer readable code means, which when executed in one or
more processing units, causes any of the arrangements described above to perform

the corresponding procedure according to one of the methods described above.

[00021] According to yet another aspect, a computer program productis
provided, which compnses the computer program of above.

BRIEF DESCRIPIION OF THE DRAW INGS

[00022]  'The imvention will now be descnbed in more detail by means of
exemphfying embodiments and with reference to the accompanying drawings, in

which:

KHgures 1 and 2 are schematic views illustrating the determuning of the frequency of
occurrence of different combinations of a reference mode and one or more
reference pictures associated with neighbornng blocks of a current block, according
to exemplifying embodiments.

Kgure 3 1s a schematic view illustrating assignment of indicators (code words) to

different index symbols, according to the prior art.
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KFgure 4 1s a schematic view illustrating assignment of indicators (code words),

according to an exemplifying embodiment.

Kgures 5 1s an illustration of assignment of code words to reference mformation,

according to an exemphfying embodiment.

Kgures 6 is a flow chartillustrating a procedure for encoding of information related

to a reference mode and one or more reference pictures, according to an

exemplifying embodiment.

KHgure 7 1s a block diagram illustrating an arrangement adapted for encoding of
information related to a reference mode and one or more reference pictures in a

video encoding entity, according to an exemplifying embodiment.

Kgure 8 i1s a flow chartillustrating a procedure for decoding of information related

to a reference mode and one or more reference pictures, according to an

exemphifying embodiment.

KHgure 9 1s a block diagram illustrating an arrangement adapted for decoding of
information related to a reference mode and one or more reference pictures in a

video decoding entity, according to an exemphfying embodiment.

KFgure 10 1s a schematic view illustrating an arrangement in a video

encoding/ decoding entity, according to an exemplifying embodiment.

Kgure 11 1s a schematic view illustrating a conversion from a reference information
representation according to the prior art to a reference information representation

according to an example embodiment.

KFgure 12 1s a table showing differences between AVC reference index
representation and a reference index representation according to an example

embodiment.
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Kgure 13 1s a schematic view 1illustrating assignment of reference information

indicators according to an example embodiment.

KHgure 14 1s a schematic view illustrating partitoning based on imphcit imformation,
according to an exemphfying embodiment.

DETAITED DESCRIPIION

[00023] Hkisrealized that one problem with existing video coding technology is
that no satistying retference mode/ reference picture prediction scheme 1is defined or
applied. Itis realized thatin, for example, a scenecut/ fading/ flash scenano, 1tis
quite common that the same e.g. combination of reference mode and reference
pictures is used for the prediction of neighboring or adjacent MBs. Further, it is
realized that the current coding methods do not take advantage of the correlation
between the reference modes/ reference picture(s) used for neighboring MBs. In
previous solutions, the separate components identifying the MB reference

information are encoded independently and conveyed to a video decoder.

[00024]  Within this document it will be assumed that the indicators of the
reference mode and one or more reference pictures used when encoding a block of
pixels are jointly encoded, and thus all reference mformation necessary for
decoding an encoded block will be represented by a single syntax element, for

b S 44

example denoted “reference indicator”, “reference index”, “reference mdex
symbol” or “RIS iIndex”, where “RIS” stands for “Reference Index Signaling”, or
“Reference information Indicator Signaling”, which will be described in more detail
further below in this descnption. Such joint encoding provides a useful possibihity to
perform reference information prediction both for uniprediction, using a single
reference picture, and predictions using multiple reference pictures, such as e.g. bi-
prediction, tnprediction, and so forth. However, it should be noted that the

procedure of reference imformation prediction described below could also be used
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for state of the art reference information representations, such as e.g. the reference

mode index and reference picture hst indices used in AVC.

[00025] Within this document, the term “neighboring blocks of block X’ 1s used
as referring to blocks which are neighbors of block X 1.e. located adjacentto orin
the vicimty of block X Further, within this document, the term “block” 1s used as
referring to a unit of pixels. The term “reference picture” or “reference block’ is used
as refermmng to a previously coded/ decoded picture, a block, a region or an area of

a picture, which picture, block, region etc, 1s used as reference for prediction.

[00026] An exemplifying prediction scheme on MB level could be described as
follows. The exemplifying prediction scheme applies to both encoder and decoder,
and it could be applied for any block size.

[00027] Inassociation with the encoding/ decoding of a current MB, the
encoder/ decoderis arranged to analyze the reference indicators of the encoded
MBs 1 the surrounding, also called “the context’ of the MB. These surrounding
blocks could also be denoted the “neighboring blocks” of the current block. The
encoder/ decoder counts the number of times each one out of a set of candidate
indicators or indices appears amongst the neighboring blocks, and selects one, e.g.
according to a predefined scheme, with the highest count, as being a prediction or
estimate. The selected reference indicator should be related to inter prediction. The
selected reference indicatoris setto be a prediction or estmate of which reference
picture(s) (and reference mode) that may be swtable to use when

encoding/ decoding the current MB. The prediction is denived through analysis of
information related to the encoded/ decoded neighboring blocks of the MB, rather
than through analysis of the current MB itself. In an encoder, the MB may either be
coded or uncoded during this selection of a prediction, since in this example, the

prediction is not to be used for the selecting of reference picture(s) (and reference
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mode) to use when encoding the current MB. In a decoder, the current MB1is in a

coded state during the prediction.

[00028] An exemphfying neighborng block reference indicator analysis and
selection of an estimate 1s illustrated mn figure 1. In the example illustrated n

ficure 1, four neighbonng blocks of a current block are considered. However, the
method 1s applicable also for other sets or subsets of considered neighborng
blocks. An example set of neighboring blocks could consist of, e.g., a left block, a
top left block and an above block relative to the current block. Another example set
could compnise only the left block and above block In figure 1, the neighboring
blocks of the current block are associated with the respective reference indicators,
orindices: 1, 1, 2 and 0. Thus, the reference indicator “1” has the highest count,
1.e. the highest frequency of occurrence, by appearng twice amongst the
neighbornng blocks. Thus, the reference indicator “1” 1s selected to represent the
prediction or estimate of the reference picture(s) (and mode) used, or to be used,
when encoding the current block, or, when the prediction takes place in a decoder,
the prediction of the reference picture(s) (and mode) to be used when decoding the

current block.

[00029] Hgure 2 illustrates another exemplifying embodiment of determining the
frequency of occurrence of certain reference indicators for a current block, by the
counting of reference indicators associated with the neighbonng blocks of the
current block. Here, the current block is a large MB, and the neighbonng blocks are
smaller in size than the current block. In some cases it may be of interest to have the
same number of neighboring blocks in the context independently of the block size of
the blocks in question.

[00030] W hen counting the number of occurrences of a certain reference
indicator amongst the neighbornng blocks, more than one candidate may have the
same highest counting number. This is illustrated 1in figure 2, where the reference



CA 02784517 2012-06-14

WO 2011/075072 PCT/SE2010/051413
12

indicators “1” and “2” both appear four imes. This could be solved, e.g., by
selecting the reference mdicators in accordance with a predefined ranking scheme.
For example, when the reference mdicators are represented by the numbers 02, as
llustrated in figures 1 and 2, the reference indicator represented by the highest, or
lowest, number could be selected as prediction.

[00031]  'The difference between a block of predicted pixel values and the
oniginal pixel values, 1.e. the source before being encoded, 1s coded by transform
coding, e.g. DCT (Discrete Cosine Transform). The output of the transform compnses
transform coeflicients, which are then quantized. The number of transform
coeflicients associated with a block reflects how good the match is between the
predicted block and the onginal block, for the given quantization. Relatively few
transform coefficients indicate that there 1s a good match. Consequently, reference
indicators associated with neighborng blocks having few transform coefficients

could be considered more rehable.

[00032]  'Thus, the counting of occurrences could also be weighted according to
e.g. the coded transform coeflicients associated with the reference blocks. As
descnbed above, a reference index associated with a neighbonng block with few
coded transform coefhicients could be considered a more reliable prediction than a
reference index associated with a neighborng block with many transform
coeflicients, and may thus be assigned a larger weight for the reference index
prediction. In another example, blocks with coded coefficients may have larger
welght than blocks without coded coefhicients, 1.e. skipped blocks. In another
example, a reference index associated with a neighbonng block that has a large
MYV partition, for example a large MB, could be considered more rehable than a
neighbornng block with a smaller MV partition, and would thus be assigned a larger
weilght for the reference index prediction. Using weights which are multiples of 2 1s
beneficial in view of complexity. The weighted counting could also be implemented
by use of a lookup table.
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[00033] Some reference indicators may be more related to each other than
others. For example, when using jointly encoded reference imformation, the
reference indicator representing biprediction using the reference frames ref) and
refl will be more related to the reference indicator representing uniprediction using
one of ref) and refl, than for example to a reference Indicator representing uni-
prediction using reference frame ref2. Thus, when counting a biprediction indicator,
the corresponding indicators representing uniprediction using the same reference
frames could be updated with some minor count value, 1.e. lower than the count
value for a “full match”. Similarly, reference indicators representing uniprediction
using e.g. ref) and refl are more related to the corresponding reference indicator
representing biprediction using ref0 and refl, than to other biprediction reference
indicators. Thus, when counting a uni-directional reference indicator, the count of
reference indicators corresponding to a muliprediction where the reference frame

in question i1s used can also be updated with some minor value.

[00034] One advantage of introducing reference indicator prediction, or
reference index prediction, 1s to allow more eflicient mapping of a VIC (Vanable
Iength Coding) table. By considering prediction and the VIC table together, more
compression can be obtained. For example, when assuming coding of 3 indices,
e.g., (0,1,2), without the use of prediction, a fixed VIC table may be assigned, as
the one 1illustrated in figure 3. Assuming that the iIndex symbol “2” occurs most
frequently, the table illustrated mm figure 3 would have a sub-optimal design, since
“2”7 1s encoded using a codeword with two bits, 1.e. “117, while the less frequent

“0” 18 encoded using one bit, 1.e. “0”.

[00035] When prediction is added, a better VIC table design is enabled. An
example of such an immproved VIC table design is illustrated in figure 4. In such an
improved VIC design, the bits spent for encoding a reference indicator or index
symbol can be adapted based on the prediction and thus on the context of the

current block. In the table illustrated in figure 4, the most frequently occurring
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reference indicator in the context of the current block is encoded using a single bit
code word, 1n this example “0”. The code words “10”, and “11”, compnsing two
bits, could be defined to 1dentify e.g. the reference indicator having the second
highest frequency of occurrence and the reference indicator having the third highest
frequency of occurrence, respectively. Both the encoder and decoder of reference
indicators should be aware of, and agree on, how to perform the prediction and

how to interpret the code words.

[00036]  'The example described above 1s just a simple example, and it should
be noted that the possible design is not imited to this. There are various ways to
assign different VIC tables to reference indicators or index symbols, e.g. when more
reference indicators or index symbols are involved. An example approach could be
to vary the indexing with the probability of occurrence of the indices, such that a
frequently occurming reference indicator is assigned a low index number, and vice
versa, and that a low index number cost less bits to encode than a high index
number. ContexttAdaptive Binary Anthmetic Coding (CABAC) can be used to
achieve varying bit cost for representing reference indicators or indices according to
their probability. Some examples of different contexts are e.g. the reference
indicators associated with the neighborng blocks, a counting number of reference
indicators, or a weighted counting number of reference indicators, as described

above.

[00037] Another approachis to employ socalled “bubble sorting” of the indices
or numbers representing the reference indicators as they are occurnng. In this
example, a VIC bubble table 1s a fixed VIC table where the length of the code
words Increases with increasing VIC table index, such as in the AVC UVIC
(Universal Variable Length Code) table, but where the mapping between the index
symbols or numbers representing the reference indicators and the VIC table index is
adaptive. The adaptation is done by the swapping of neighbornng “mapping
positions”, much like the mechanisms in bubble sorting. An example of such
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swapping 1s llustrated in figure 5, where a symbol “A” 1s mapped to index 4 1n the
VIC table 504a and a symbol “B’ 1s mapped to index 5 in the VIC table. Assume
now that VIC index 5 (symbol B) is decoded. After decoding of symbol B, the index
mapping of symbol A, which in table 502 was to VIC index 4, and symbol B swap
positions, such that symbol A 1s mapped to VIC index 5 and symbol B is mapped to
VIC index 4, as shown in table 506. With this strategy of neighbor index
swapping, the VIC table becomes adapted such that the most probable symbols
end up being mapped to low VIC indices and thus to short code words, giving

improved compression efliciency.

[00038] An embodiment of the encoding part of the procedure of reference
indicator prediction will now be described with reference to figure 6. The procedure
could be performed in a video encoding entity, which could be a video encoder or
an entity comprsing further functional units in addition to a video decoder, such as

e.g. a computer, a mobile terminal or a video-dedicated device.

[00039]  'The procedure will be described as performed for a block, B, of pixels
having a setof encoded neighbonng blocks, where each neighboring block is
assoclated with one or more reference pictures used when encoding said
neighboring block The frequency of occurrence of a plurality of reference pictures
or combinations of reference pictures amongst the reference pictures associated with

the set of neighbonng blocks i1s determined 1 an action 602.

[00040] 'Then, a reference picture or combination of reference pictures having
the highest determined frequency of occurrence amongst the reference pictures
assoclated with the neighboring blocks is selected, in an action 604, to be a
prediction, Cpred, of the reference picture or combination of reference pictures, C,
used when encoding the block, B. The block Bmay have been encoded at this
stage, or, 1tis still to be encoded.
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[00041] When the block Bhas been encoded, e.g. in an action 606 which may
or may notbe considered a part of the described procedure, using the reference
picture or combination of reference pictures C, 1it1s determined 1 an action 608,

whether the prediction, Cpred, corresponds to C, which was used when providing

an encoded block B,, by encoding of the block, B. The result of this determining

action 1s provided to a decoder of the block, B,, nan action 610 or 612. For

example, when Cpred 1s determined to correspond to C, a predetermuined bitin a
bit stream could be setto “0”, and when Cpred 1s determined not to correspond to
C, the predetermined bit could be setto “1”. Further, in the case when Cpred 1s
determined not to correspond to C, further mformation identifying C could be

provided to a decoder of B, n an action 614.

[00042] Below, an example arrangement 700, adapted to enable the
performance of the above descnbed procedure of reference mndicator prediction will
be described with reference to figure 7. The arrangement is illustrated as being
located in a video encoding entity, 701, which could be a video encoder or an
entity comprising further functional units in addition to a video encoder, such as e.g.
a computer, a mobile terminal or a video-dedicated dewvice. The arrangement 700 i1s
further illustrated to communicate with other entities via a communication unit 702
which may be considered to comprise conventional means for any type of wired or
wireless communication. Uncoded video to be encoded is assumed to be obtained
from the communication unit 702 or a memory by an obtaining unit 704, and
blocks of video are assumed to be encoded in an encoding umt 712, where the

functional unmit 712 uses conventional methods.

[00043]  The arrangement 700 compnses a determining unit 706, which 1s
adapted to determine, for a block, B, received from the obtaiming unit 704, the
block B having a set of encoded neighboring blocks, each being associated with

one or more reference pictures used when encoding said neighborng block, the
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frequency of occurrence of a plurality of reference pictures or combinations of
reference pictures amongst the reference pictures associated with the set of
neighborng blocks. The arrangement 700 further comprises a selecting unit 708,
which i1s adapted to select a reference picture or combimation of reference pictures
having the highest determined frequency of occurrence amongst the reference
pictures associated with the neighboring blocks, to be a prediction, Cpred, of the

reference picture or combination of reference pictures, C, used when providing an

encoded block B, by encoding the block, B.

[00044]  'The determining unit 706 1s further adapted to determine whether the
prediction, Cpred, corresponds to C. The arrangement 700 further comprises a
providing unit 710, adapted to provide an indication specifying the result of said

determination to a decoder of the block, B,

[00045] An embodiment of the decoding part of the procedure of reference
indicator prediction will now be described with reference to figure 8. The procedure
could be performed in a video decoding entity, which could be a video decoder or
an entity comprsing further functional units in addition to a video decoder. An

encoded block B, and a set of neighbonng blocks of B, are obtained in an action

802. The block B, has been encoded by a video encoder at some poimnt, e.g. 1n the

manner described above, and 1s provided to the decoding entity, e.g. by means of
wireless and/ or wired transmission using suitable transmission protocol(s). Each of
the neighbonng blocks 1s associated with one or more reference pictures or frames,

which were used when encoding the blocks 1n the encoder.

[00046]  'The frequency of occurrence of a plurality of the reference pictures
among st the reference pictures associated with the set of neighbornng blocks, is
determined in an action 804. It could also be the frequency of occurrence of

combinations of the pictures thatis determined, e.g. combinations of certain
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reference pictures used for bi, or tnprediction. The reference pictures may be
represented or identified by a combination of a reference mode parameter, such as
a reference mode index, and one or more reference picture parameters, such as
reference picture indices, associated with the neighboring block. Further, the
combinations of reference mode parameters and one or more reference picture
parameters may be jointly encoded, such as to be represented or identiied by a
single syntax element, e.g. denoted “reference indicator’, “reference index”, or

“reference mdex symbol”, as previously described.

[00047] W hen having determined the frequency of occurrence of the respective
reference pictures or combinations of reference pictures, typically represented by a

reference mode parameter and one or more reference picture parameters, possibly
represented by a reference indicator; one of the reference pictures or combinations
of reference pictures having the highest frequency of occurrence is selected to be or

represent a prediction, Cpred, of the one or more reference pictures or frames, C,

used when encoding the block B, in an encoder, and thus 1¢/ are to be used when

decoding the block B,.

[00048]  Further, an indication specifying whether the prediction, Cpred,

corresponds to the actual one or more reference pictures, C, to be used when
decoding the block B,, 1s obtained in an action 808. The action 808 may be

performed before, durning or after the actions 802-806. The indication may be
obtained, e.g., as a one bitcode word or a flag in a bit stream. W hen itis

specified that Cpred corresponds to C, which could be manifested, e.g., by the

ammval of the code word “0” in a predefined position (cf. igure 4), the encoded
block, B,, 1s decoded in an action 812, based on the prediction Cpred. Thatis, B, is

decoded using the one or more reference pictures having the highest frequency of
occurrence amongst the reference pictures associated with the neighborng blocks,
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and being selected to be the prediction Cpred. By the decoding of B,, a decoded

block, B, of pixels, i1s obtained or provided.

[00049]  'The indication specitying whether Cpred corresponds to C could further
be mimphcit, e.g. manfested by the omission of performing some action, e.g. adding
“1” o a counter, or by refraimng from togghng of a flag.

[00050] W hen the prediction, Cpred, i1s indicated not to correspond to C,
further mformation may be obtained in an action 814, in order to determine which

reference picture(s) to use when decoding the encoded block, B,. W hen having
obtained further information identifying the appropnate one or more reference

pictures, block B, 1s decoded using said information m an action 816.

[00051] Below, an example arrangement 900, adapted to enable the
performance of the above descnibed procedure of reference indicator prediction,
will be described with reference to figure 9. The arrangementis illustrated as being
located in a video decoding entity, 901, which could be a video decoder or an
entity comprising further functional units in addition to a video decoder, such as e.g.
a computer, a mobile terminal or a video-dedicated dewvice. The arrangement 900 is
further illustrated to communicate with other entities via a communication unit 902
which may be considered to comprise conventional means for any type of wired or

wireless communicaton.

[00052]  'The arrangement 900 compnises an obtaining unit 904, which is
adapted to obtain an encoded block, B., to be decoded, and a set of neighborng
blocks of the encoded block, B,, where each neighborng block is associated with
one or more reference pictures, i1.e. the pictures used when encoding the block, also
to be used when decoding the block 'The reference picture(s) associated with a
neighbonng block may be identified based on a combination of a reference mode

parameter and one or more reference picture parameters associated with the block,
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or altematively, e.g. based on a single syntax element associated with the block.
The obtamming unit 904 may also be regarded as part of the communication unit
902.

[00053] 'The arrangement 900 further comprises a determining unit 906, which
is adapted to determine the frequency of occurrence of a plurality of reference
pictures or combinations of reference pictures amongst the reference pictures
assocliated with the set of neighborng blocks. For example, by counting the
respective number of neighborng blocks that are associated with e.g. both of the
reference pictures A and B; that are associated with only D; only A, etc., or similar.
This could also be described as counting the number of occurrences of association
with certain reference pictures or combinations of reference pictures amongst the
neighboring blocks, or as counting the number of occurrences of e.g. a reference

picture among st the set of neighbornng blocks.

[00054 ] The different associated reference pictures and combinations could be
assigned different weights. For example, when counting the number of occurrences
of (association with) the combination of reference picture A and B, the occurrences
of association with only reference picture B could be assigned a low weight, and
thus contnbute to a minor extent to the sum of occurrences of “A + B’. Further, one
occurrence of association with reference picture D could be assigned a higher
welg ht than another occurrence of association with reference picture D, when 1n the
first occurrence, D 1s associated with a block having e.g. a lower number of

transtorm coethcients.

[00055]  'The arrangement 900 further compnises a selecting unit 908, which is
adapted to select a reference picture or combination of reference pictures having
the highest determined frequency of occurrence amongst the reference pictures or
combinations of reference pictures associated with the neighbonng blocks, to be a
prediction, Cpred, of the reference picture or combination of reference pictures, C,
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which (C) 1s to be used when decoding the encoded block, B.. There may be
several reference pictures or combinations of reference pictures sharnng the same
frequency of occurrence. In such a situation, one of these pictures or combinations

should be selected based on a predefined scheme or rules definlng how to select

reference pictures.

[00056]  'The obtaining unit 904 is further adapted to obtain an indication
specifying whether the prediction, Cpred, corresponds to C. For example, when
Cpred corresponds to C, a predefined bit obtained from a bit stream may be “07,
and when Cpred does not correspond to C, the predefined bit could be “1”. The
arrangement 900 further compnses a decoding unit 910, which 1s adapted to
decode the encoded block, B,, based on the prediction Cpred, when the prediction,
Cpred, 1s indicated to correspond to C. The decoding unit 910 thus provides a
decoded block, B, of pixels, which may e.g. be stored or displayed.

[00057]  'The arrangement 900 may further be adapted to obtain further
information in order to determine which reference picture(s) to use when decoding
the encoded block, B.,, when the prediction, Cpred, 1s indicated not to correspond
to C, 1.e. when further information i1s needed 1 order to 1 dentify the true C. Such

information may be available e.g. in form of a VIC code word.

[00058]  HKgure 10 schematically shows an embodiment of an arrangement
1000 in a video decoding entity, which also can be an altermative way of
disclosing an embodiment of the arrangement for reference indicator prediction in a
video decoding entity illustrated in figure 9. Compnised in the arrangement 1000
are here a processing unit 1006, e.g. with a DSP (Digital Signal Processor). The
processing unit 1006 can be a single unit or a plurality of units to perform different
actions of procedures described herein. The arrangement 1000 may also comprise

an input unit 1002 for receiving signals from other entities, and an output unit 1004
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for providing signal(s) to other entities. The input umt 1002 and the output unit
1004 may be arranged as an integrated entity.

[00059] FKurthermore, the arrangement 1000 compnses atleast one computer
program product 1008 in the form of a non-volatile memory, e.g. an EEPROM
(Hectnically Erasable Programmable Read-Only Memory), a flash memory and a
hard dnive. The computer program product 1008 comprises a computer program
1010, which comprises code means, which when executed In the processing unit
1006 in the arrangement 1000 causes the arrangement and/ or the video decoding
entity to perform the actions of the procedure described earlier in conjunction with

figure 8.

[00060] 'The computer program 1010 may be configured as a computer
program code structured in computer program modules. Hence in the example
embodiments described, the code means in the computer program 1010 of the
arrangement 1000 compnses an obtaining module 1010a for obtaimng an
encoded block, B,, and a set of neighbornng blocks of the encoded block, B, e.g.,
from a bit stream ongmating from a data transmitting entity or from a storage, e.g.
a memory. The obtaining module 1010a 1s also for obtaimng an indication of the
result of a companson. The computer program further compnises a determiming
module 1010b for determining the frequency of occurrence of a plurahity of
reference pictures or combinations of reference pictures amongst the reference

pictures associated with the set of neighborng blocks.

[00061] 'The computer program 1010 further comprises a selecting module
1010c for selecting a reference picture or combination of reference pictures having
the highest determined frequency of occurrence amongst the reference pictures
associated with the neighboring blocks, to be a prediction, Cpred, of the reference
picture or combination of reference pictures, C, where C 1s to be used when

decoding the encoded block, B.. The computer program 1010 further compnses a
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decoding module 1010d for decoding the encoded block, B,, based on the

prediction Cpred, when the prediction, Cpred, 1s indicated to correspond to C.

[00062]  'The modules 1010a-d could essentially perform the actions of the flow
llustrated in figure 8, to emulate the arrangement in a video decoding entity
llustrated 1in figure 9. In other words, when the different modules 1010a-d are
executed 1n the processing unit 1006, they correspond to the units 904910 of
figure 9.

[00063] Smilarly, a corresponding altermative to the armrangement illustrated in

figcure 7 1s possible.

[00064]  Although the code means in the embodiment disclosed above in
conjunction with figure 10 are implemented as computer program modules which
when executed 1n the processing unit causes the arrangement and/ or video
decoding entity to perform the actions described above in the conjunction with
ficures mentioned above, atleast one of the code means may in altermative

embodiments be implemented at least partly as hardware circuits.

[00065]  'The processor may be a single CPU (Central processing unit), but could
also comprise two or more processing units. For example, the processor may
include general purpose microprocessors; instruction set processors and/ or related
chips sets and/ or special purpose microprocessors such as ASICs (Apphcation
Specific Integrated Circuit). The processor may also comprise board memory e.g.
for caching purposes. The computer program may be camed by a computer
program product connected to the processor. The computer program product
comprises a computer readable medium on which the computer program is stored.
For example, the computer program product may be a flash memory, a RAM
(Randomaccess memory) ROM (Read-Only Memory) or an EEPROM, and the

computer program modules described above could in altermative embodiments be
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distributed on different computer program products in the form of memones within
the decoding entity.

[00066]  As previously descrnibed, itis assumed in this document that the
indicators of the reference mode and one or more reference pictures used when
encoding a block of pixels are jointly encoded, and thus all reference mformation
necessary for decoding an encoded block will be represented by a single syntax
element, which for example could be denoted “reference indicator”, “reference
index”, “reference index symbol” or “RIS index”. This joint encoding will now be
further descnibed. 'The joint encoding 1s a procedure for representing and conveying
reference Information, 1.e. reference mode(s) and reference picture(s), to be used for

inter predictive coding and decoding. The procedure may be referred to as
Reference Index Signaling, or Reference information Indicator Signaling (RIS).

[00067] When using RIS, mnstead of e.g. encoding an indicator of the reference
mode In close association with an indicator of the partition structure, 1.e. MB sub-
MB mode, and encoding indicators of reference pictures separately, e.g. as in AVC,
the indicator of reference mode and the indicator(s) of reference picture(s)
assoclated with an encoded block are “bundled together in one place”, 1.e. are
jointly encoded. The joint encoding of the indicators of reference mode and
reference picture(s), 1.e. reference information, results in that one single syntax
element, or indicator, represents all information on reference mode(s) and reference
picture(s) needed, iIn order to decode the encoded block in a satistactory manner.
Thatis, once this single syntax elementis given for an encoded block, a decoder
should be able to identify the reference picture(s) required for decoding the block.
The “syntax element” may also be denoted e.g. “syntax unmt’, “joint indication unit’

or “joint identification unit’.

[00068]  'The use of such a syntax element may provide increased error

resilience for the reference mformation identified by the syntax element. Further the
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use of such a syntax element will enable the utihzation of that some combinations of
reference index and reference mode are more probable than others, by enabling
efficient coding of these combinations. For example, shorter code words could be

assigned to more probable combinations of reference index and reference mode.

[00069] One way to describe RIS 1s to describe a “conversion” or mapping
from a traditional representation, such as e.g. the AVC representation of reference
information using two separate lists, to an illustrative representation of reference
information according to RIS. Such a conversion to RIS representation could
basically be made 1 three steps, as illustrated in figure 11.

[00070]  'The firststep 1102 could be to form one single reference index hst from
multiple index hsts. For example, instead of managing two reference index hists, as
in AVC, all reference picture indices may be sorted in a certain order into a single
joint list, as an altermative or a complement to the two hsts of AVC. This is illustrated
in figure 11, where the picture reference index lists I0 and 11 are merged, or
multiplexed, into a new list Iy, In an interleaved way. Further, in a second step,

1104, the iIndex numbers may be re-assigned accordingly, to follow a consecutive
order, 1.e. 0-6 In the new hst L.

[00071]  'The index numbers, or entnes, in the hst Ly after step 1104, represent
information regarding both a reference mode (backward or forward um prediction)
and a reference picture. An index to an entry in I may be denoted, e.g. a “RIS
index” or “RISparameter”’. The RIS index numbers 0 -5 in L, afterstep 1104 in
this example, represent uniprediction from four past pictures (originally in I0 =
(0,1,2,3)), and two future pictures (originally m 11= (0,1)).

[00072]  Further, one or more hst entries representing biprediction may be
added to Ly, €.2. by Insertion or appending. Thus, RIS indices indicative of the
entries representing biprediction do not point to a single reference picture but rather
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to two reference pictures. Thus, a RIS index can identify a combination of a

reference mode and one or more reference pictures.

[00073] Consequently, in a final step 1106, entries related to biprediction
mode, where two reference pictures are used for prediction, may be appended
consecutively to Iy, and be indicated or represented by RIS indices. For example,
the entry with RIS index number 7 can be setto signal or imply that the current
picture 1s using picture number O and picture number 1 as biprediction references.
Thus, this iInformation is inherent in the RIS index 7. Index number 8 can in a similar
way be set to imply that the current picture is using picture number 0 and picture
number 2 as biprediction references. Analogously, the list Iy may further be
extended with entries representing tnprediction, identifying three reference pictures,
and so forth.

[00074]  Altermatively, the steps 1104 and 1106 may be performed in the
reverse order, such that the entnes related to biprediction mode are first added,
e.g. Inserted or appended, and then the index numbers are re-assigned
accordingly. As previously descnbed the entnies related to biprediction mode could
also be mserted, e .g. between the entnies related to uniprediction, which would
require that re-assignment of index numbers was performed after the insertion, as a
complement or altemative to step 1104. In this example, the mapping is
represented by a single reference list, of which the indices of the different entries
represent a reference mode and one or more reference pictures. It should be noted
that this 1s just an optional example, and that the mapping may ivolve several

steps, and thatno explicit list or record of the exemphfied type is requisite for

performing the mapping.

[00075] Anexample of the difference between an AVC reference index
representation and a RIS index representation, according to an example
embodiment, 1s shown in a table in igure 12. In this example, 1tis assumed that
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there are four reference pictures available for coding of a current picture, of which
two reference pictures are pastreference pictures and two are future reference
pictures. In this example RIS representation, the indices 0, 1, 3 and 4 are setto
indicate uni prediction from a respective one of the four reference pictures. The
indices 2 and 5 are setto indicate biprediction from a respective pair of the four
reference pictures. It should be noted that the AVC=ignaling of the reference indices
also would comprise iInformation related to partitions, since this information is coded
together with the reference mode index, such ase.g. “INTER 16x16_10”. This is,

however, not shown in figure 12.

[00076] In the example shown in the table in figure 12, some of the RIS indices
indicating or representing biprediction are placed immediately after the “closest’
uniprediction RIS indices, 1.e. interleaved with the indices representing uni-
prediction. This RIS index representation is further illustrated in figure 13, which
shows a so-called 7B hierarchical Group Of Pctures (BGOP). In the figure, the so-
called “current frame” 1.e. the frame to be encoded, 1s frame 3 in the 7BGOP. The
RIS indices shown in figure 13 correspond to the RIS indices 0-7 in the table in
figcure 12. An alternative RIS representation could be to let the RIS indices 0-3
indicate uniprediction, and the following RIS indices indicate biprediction, as in the
example illustrated in figure 11.

[00077] Instate of the art, e.g. using H.264, the generation of a biprediction
block using two MVs/ reference pictures, blocks or areas, involves averaging over
the two reference areas. When an MV points to a subel (subpixel) positionin a
reference area, the subpel position pixel values need to be generated first, before
averaging. The generation of subpel position pixel values is referred to as “spatial
filtering.”, 1.e. the generation process involves spatial filtering of the respective
reference areas. Thus, the state of the art process for generation of a biprediction

block using two reference areas involves spatial filtering of the first area; spatial



CA 02784517 2012-06-14

WO 2011/075072 PCT/SE2010/051413
28

filtering of the second area, and finally averaging over the filtered areas. Spatial
filtering 1s relatively demanding in terms of computational complexaty.

[00078]  Itis realized that this computational complexity could be reduced,
which will be described below. In order to reduce complexity, a block may first be
constructed based on integer motion, e.g. by adding the two reference blocks
together (without performing spatial filtering). This adding 1s an operation which is
relatively cheap in terms of computational complexity. Then, the resulting block may
be filtered, e.g. interpolated, in order to obtain e.g. half or quarterypel resolution.
'The subpel adjustment can be performed according to one of the MVs, or based on
e.g. separately coded/ decoded additional mformation.

[00079] When a block is associated with more than one MV and reference
index, which 1s here referred to as “multi-prediction”, the respective uni-directional
prediction components of the multi-prediction can be determined. Uniprediction
may be referred to as “singleprediction”, as can also e.g. intra prediction. ltis
realized that partitoning information could be denved based on the absolute
difference between these uni-directional predictions. The partitoning information
could be denved both in the encoder and the decoder, in order to avoid overhead

when conveying fine grained partittion information.

[00080] Inregions where the absolute difference between the um-directional
predictions is relatively large, a single uni-directional prediction or a special bi-
prediction could be used. 'The single unm-directional prediction could be made
according to the reference index and MV indicated in the bit stream for one of the
uni-prediction components of the biprediction (or mult-prediction). In other regions
of the block, where the absolute difterence between the unm-directional predictions is
relatively small, biprediction can be used as indicated in the bit stream for the
block. The decision of whether to use a single biprediction/ special biprediction for
a region, or to use the biprediction indicated in the bitstream, could be based e.g.
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on a comparnson of the absolute difference between the unm-directional predictions

assoclated with the region and a predefined threshold.

[00081] Assuming a biprediction block associated with 2 MVs and 2 reference
areas. Conventionally, at this stage, this block is not further divided, butis encoded
as 1s. However, itis realized that the “implicit” information obtained from analyzing
the absolute differences or the “difference map”, could be used for dividing the
block into further partitions, both in the encoder and decoder.

[00082] When the absolute difference of 2 reference areas or predictions 1s
calculated, there will be some region(s) in the difference map with higher absolute
value(s) and some region(s) with lower absolute value(s). A low value of the
absolute difference 1in a region usually represents that the same objectis depicted In
this region in both reference areas. It different objects would be depicted n the
region In the respective reference areas, the absolute difference would be relatively
large. It the same objectis depicted in a corresponding region in the respective
reference areas, itis suitable and appropnate to average the regions. If the
corresponding regions depict different objects, it does not make sense to average

them.

[00083] For example, a threshold could be defined, where difterence values
higher than a threshold represent “different objects regions’, and difterence values
lower than the threshold represent “same object regions”. The block could be
partiioned i accordance with these regions, according to a predefined scheme. As
previously stated, the partiioning could be performed based on implicit information,
1.e. without explicit signaling descnbing the partitoning. Another advantage of this
1s that “non square partitioning” can be supported. For example, when half of a ball
1s depicted in one block, the partitoning of the block could be made very precise

around the outline, or contour, of the ball.
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[00084]  'The encoder could signal to the decoder if the partitoning approach
described above should be used. W hen having signaled that the partiioning
approach should be used, the encoder may optionally signal, for regions having a
relatively high absolute difference value, which of the uni-directional predictions to
use or which special biprediction to use. For example, weighted biprediction (other
than average and possibly with DC offset) could be used. In some cases itmay be
needed to code/ decode some additional information to determine local parameters
to be able to produce the special biprediction. The obtained partiton information
can also be used for prediction of partiion information and the encoder may code
changes compared to the predicted partition to be decoded and used by the
decoder. Denving partiton information based on the difference between the
reference areas can give a rough indication of how the partitoning should be done.
Further refinement by sending refinements of the predicted partition information 1s
also possible

[00085] One example of how to obtain the partition information is to divide the
block into e.g. 4 equally sized sub-blocks. Then, the sub-block with largest
normalized SAD (Sum of Absolute Differences (divided by the number of pixels on
which it was calculated)) may be divided, iteratively, into 4 equally sized regions if
the normalized SAD of the sub-block is e.g. equal to or larger than the normahzed
SAD of the 4 times larger “parent’ block. Normahzed SAD refers to SAD per pixel
or SAD per one specific sub-block size. Instead of SAD, other metnics of pixel
differences could altematively be used. One example 1s a metric with more weight
on strong local image structure, e.g. edges/ ines. A remaining sub-block, which is
not divided further, is then setto be the partition that should use e.g. some

modification of the biprediction or multi-prediction.

[00086]  'The figure 14 shows an exemphfying embodiment of the partitioning
method. The block on the left side, 1402:a, 1s bipredicted. SAD calculation 1s
performed, and the high SAD areas are identified and selected out, and are
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handled accordingly. In this example, the high SAD area is handled by changing to
uni-directional prediction with only backward MV. 'Thus, the original block may be
partitoned into two partittions, of which one uses the biprediction indicated 1n the
bit stream, and one (llustrated as compnsing circles) uses uni-prediction (one of the
components of the biprediction). Rate Distorion Optimization (RDO ) could be used

to select the best uniprediction (component of the biprediction).

[00087]  Another example of how to obtain partitioning information is to divide
e.g. a biprediction block into a number of e.g. equally sized sub-blocks; determine
the maximum SAD of the sub-block size in question, and select the sub-blocks having
a SAD “close” 0, e.g. within a certain interval from, this maximum value, to be part
of a region thatis to use some modified version of the biprediction, or a uni-

directional prediction.

[00088]  Besides partiioning, this approach can be used e.g. to determine the
previously described RIS index or state of the art reference indices, when a bi-
prediction mode is used. For example, a smooth difference map for a region may
suggest, and be interpreted as, that the region is possibly associated with a “b1-RIS
index”. The approach could further be used as an altemative prediction or in
combination with the previously descrnibed Reference Indicator index Prediction. The
selection can be made 1in both the encoder and the decoder based on the SAD

between possible candidates of biprediction to select the combination with least
SAD.

[00089] It should be noted that with the above described multiprediction based
partitoning approach, instead of denving a blockbased partitoning, other kinds of
partitoning could be denved both at the encoder and the decoder. This includes
lnear (e.g. honzontal, vertical, or diagonal) or nondinear partitioning of the block
info two or more partitions, e.g. according to nondinear image processing methods

such as edge detection and/ or segmentation. For example, the mult-prediction
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difference signal can be segmented according to an imagesegmentation method
such as edge detection or regiongrowing, and then the block partition is denved

based on the segmented difference signal.

[00090]  'The number of subpartitions could be either denved through image-
processing methods such as image segmentation, or could be signaled from the
encoder to the decoder. As an altemative to inear or nondinear partitoning, also
pixelbased partitioning can be apphed. One vanant would be to signal from the
encoder to the decoder which partitoning method 1s used, another vanant would be
that the partitonming method 1s agreed between encoder and decoder through other
signaling means. The advantage with multprediction based methods is that the
partitoning information can be denved based on information thatis already
availlable at the encoder and the decoder, 1.e. itdoes not have to be explicitly
signaled, thus reducing the number of bits used for coding.

[00091] I should be noted that according to multiprediction based partitioning,
instead of switching from biprediction to unprediction with uni-directional MVs
denved from the MVs used for biprediction, itis also possible to signal additional
MVs and/ or prediction modes (uni-directional interpicture prediction, bi-directional
interpicture prediction, or intra-picture prediction) for subpartiions. In other words,
the number and shapes of the partitions for a block could either be exphcitly
signaled and/ or be dernived from implicit information, based one.g. a segmentation
method. Further, MVs and/ or prediction mode may be signaled for some or all of
the resulting sub-partitions.

[00092]  While the procedure as suggested above has been described with
reference to specific embodiments provided as examples, the description is
ogenerally only intended to illustrate the inventive concept and should not be taken as
Imiting the scope of the suggested methods and arrangements, which are defined

by the appended claims. W hile described in general terms, the methods and
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arrangements may be applicable e.g. for different types of communication systems,
using commonly available communication technologies, such as e.g. GSM/ EDGE,
W CDMA or I'IE or broadcast technologies over satellite, terrestnial, or cable e.g.
DVB-S, DVB-T, or DVBC, but also for storage/ retrieval of video to/ from memory.

[00093] Itis also to be understood that the choice of inferacting units or
modules, as well as the naming of the units are only for exemplifying purpose, and
video handling entities suitable to execute any of the methods described above may
be configured in a plurality of altemative ways in order to be able to execute the

suggested process actions.

(00094 ] It should also be noted that the units or modules descnbed in this

disclosure are to be regarded as logical entities and not with necessity as separate

physical entities.

ABBREVIATIONS

AVC Advanced Video Coding

CABAC Context Adapted Binary Anthmetic Coding

GOP Group Of Pictures

MB Macro Block

MV Motion Vector

RIS Reference Index Signaling/ Reference information Indicator Signaling
SAD Sum of Absolute Difference

VIC Vanable Iength Coding
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CLAIMS

1. Method in a video decoding entity, the method comprising:

-obtaining (802) an encoded block, B,, and a set of neighboring
blocks of the encoded block, B,, each neighboring block being
associated with one or more reference pictures,

-determining {804) the frequency of occurrence of a plurality of

reference pictures and/or combinations of reference pictures amongst
the reference pictures associated with the set of neighboring blocks,
-selecting (806) a reference picture or combination of reference
pictures having the highest determined trequency of occurrence
amongst the reference pictures associated with the neighboring blocks,
to be a prediction, Cpred, of the reference picture or combination of

reference pictures, C, fo be used when decoding the encoded block,

B

e’

-obtaining (808) an indication specifying whether the prediction,

Cpred, corresponds to the reference picture or combination of

reference pictures, C, which is to be used when decoding the encoded

block, B,, and,
-decoding (812) the encoded block, B,, based on the prediction,

Cpred, when the prediction, Cpred, is indicated to correspond to C,
thus providing a decoded block, B, of pixels.

2. Method according to claim 1, wherein the one or more reference pictures
associated with each neighboring block are identified by a combination

of a reference mode parameter and one or more reference picture

parameters associated with the neighboring block.

AMENDED SHEET
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Method according to claim 1 or 2, wherein each neighboring block is

associated with one syntax element identitying the one or more

reference pictures associated with the neighboring block.

Method according to any of the claims 1-3, wherein the determining of

the frequency of occurrence of reference pictures and/or combinations
of reference pictures involves the counting of reference pictures and/or

combinations of reference pictures associated with the neighboring

blocks.

Method according to claim 4, wherein at least one occurrence of a
reference picture or combination of reference pictures is assigned a

higher weight than another occurrence of the reference picture or

combination of reference pictures, and thus contributes more to a count.

Method according to claim 5, wherein the assigning of weights is based

on at least one of the following:

the match of a reference picture or combination of reference pictures
associated with a neighboring block and the reference picture or

combination of reference pictures of which the frequency of occurrence

is defermined,

the number of transform coefficients associated with a neighboring

block,

-the magnitude of a motion vector partition associated with @

neighboring block.

Method according to any of the preceding claims, wherein the obtained

indication is a syntax element in a received bit stream.

Method according to any of the claims 1-6, wherein the obtained

indication is implicit.
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Method according to any of the preceding claims, further comprising:

when the prediction, Cpred, is indicated not to correspond to C:
-obtaining (814) further information to determine which reference

picture(s) to use when decoding the encoded block, B..

Method according to any of the preceding claims, wherein the
determined frequency of occurrence of the reference pictures and/or
combinations of reference pictures is used for mapping indicators of the
reference pictures and/or combinations of reference pictures to variable

length code words, such that a reference picture having a higher
frequency of occurrence than another is mapped to a shorter variable

length codeword than the other.

Method according to claim 10, wherein the obtained indication is one

of said code words.

Method according to claim 9, wherein the determined frequency of
occurrence of the reference pictures and/or combinations of reference
pictures is used for mapping indicators of the reference pictures and/or
combinations of reference pictures to variable length code words, such
that a reference picture having a higher frequency of occurrence than
another is mapped to a shorter variable length codeword than the other,

and wherein the obtained information used for determining C is one of

said code words.

Method according to any of the preceding claims, further comprising:

-identifying one or more sub-regions of a block associated with multi-
prediction, for which sub-regions the respective corresponding regions

of the multi-prediction reference blocks have a relatively low correlation

FENDED SHEET
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between them, and
-using an dlternative prediction, instead of the multi-prediction, tor the

identified one or more sub-regions of the block.

14.  Method according to claim 13, wherein the alternative prediction is a

single-prediction or weighted multi-prediction.

15.  Method according to claim 13 or 14, wherein the alternative prediction

is a prediction using one of the reference blocks associated with the

multi-prediction.

16.  Arrangement (200) in a video decoding entity, the arrangement

comprising:

-an obtaining unit (?04), adapted to obtain an encoded block, B,, and
a set of neighboring blocks of the encoded block, B,, each

neighboring block being associated with one or more reference

pictures,

-a defermining unit (206), adapted to determine the frequency of
occurrence of a plurality of reference pictures and/or combinations of

reference pictures amongst the reference pictures associated with the

set of neighboring blocks,
-a selecting unit (208), adapted to select a reference picture or
combination of reference pictures having the highest determined

frequency of occurrence amongst the reference pictures associated with

the neighboring blocks, to be a prediction, Cpred, of the reference

picture or combination of reference pictures, C, to be used when

decoding the encoded block, B,,
the obtaining unit (904) being further adapted to obtain an indication

specifying whether the prediction, Cpred, corresponds to the reference

picture or combination of reference pictures, C, to be used when
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decoding the encoded block, B,, and
-a decoding unit (910), adapted to decode the encoded block, B,,

based on the prediction Cpred, when the prediction, Cpred, is
indicated to correspond to C, thus providing a decoded block, B, of

pixels.

Arrangement according to claim 16, adapted to identify the one or
more reference pictures associated with each neighboring block based
on a combination of a reference mode parameter and one or more

reference picture parameters associated with the neighboring block.

Arrangement according to claims 16 or 17, further adapted to that

each neighboring block is associated with one syntax element

identifying the one or more reference pictures associated with the

neighboring block.

Arrangement according fo any of the claims 16-18, further adapted to
determine the frequency of occurrence of reference pictures and/or
combinations of reference pictures by the counting of reference pictures
and/or combinations of reference pictures associated with the

neighboring blocks.

Arrangement according to claim 19, further adapted to assign a higher

weight to at least one occurrence of a reference picture or combination

of reference pictures than to another occurrence of the reference picture

or combination of reference pictures, the reference picture or

combination of reference pictures having the higher weight thus

contributing more to a count.

Arrangement according to claim 20, adapted to assign weights based

on at least one of the following:
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the match between a reference picture or combination of reference

pictures associated with a neighboring block and the reference picture

or combination of reference pictures of which the frequency of

occurrence is determined,

the number of transform coefficients associated with a neighboring
block,

the magnitude of a motion vector partition associated with a

neighboring block.

Arrangement according to any of the claims 16-21, adapted to obtain

the indication by the decoding of a syntax element in a bit stream.

Arrangement according to any of the claims 16-21, adapted to obtain

the indication by the interpretation of implicit information.

Arrangement according to any of claims 16-23, further adapted to

obtain further information to determine which reference picture(s) to use
when decoding the encoded block, B,, when the prediction, Cpred, is

indicated not to correspond to C.

Arrangement according fo any of claims 16-24, further adapted to map
indicators of the reference pictures and/or combinations of reference

pictures to variable length code words, such that a reference picture or

combination of reference pictures, having a higher frequency of
occurrence than another is mapped to a shorter variable length

codeword than the other.

Arrangement according to claim 25, further adapted to obtain one of

said code words as the indication specifying whether the prediction,

Cpred, corresponds to C.
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Arrangement according to claim 24, further adapted to map indicators

of the reference pictures and/or combinations of reference pictures to

variable length code words, such that a reference picture, or
combination of reference pictures, having a higher frequency of

occurrence than another is mapped to a shorter variable length

codeword than the other, and further adapted to obtain one of said

code words as the information to use for determining C.
Arrangement according to any of the claims 16-27, further comprising

an identifying unit, adapted to identify one or more sub-regions of a

block associated with multi-prediction, for which sub-regions the

respective corresponding regions of the multi-prediction reference
blocks have a relatively low correlation between them, and,

the arrangement being further adapted to use an alternative prediction,

instead of the multi-prediction, for the identified one or more sub-

regions of the block.

Arrangement according to claim 28, wherein the alternative prediction

is a single-prediction or weighted multi-prediction.

Arrangement according to claim 28 or 29, wherein the alternative

prediction is a prediction using one of the reference blocks associated

with the multi-prediction.
Method in a video encoding entity, the method comprising:

for a block, B, of pixels having a set of encoded neighboring blocks,

each neighboring block being associated with one or more reference

pictures used when encoding said neighboring block:
-determining (602) the frequency of occurrence of a plurality of

reference pictures and/or combinations of reference pictures amongst
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the reference pictures associated with the set of neighboring blocks,
selecting {604) a reference picture or combination of reference
pictures having the highest determined frequency of occurrence
amongst the reference pictures associated with the neighboring blocks,

to be a prediction, Cpred, of the reference picture or combination of

reference pictures, C, used when encoding the block, B,

-determining (608) whether the prediction, Cpred, corresponds to C,

used when providing an encoded block B, by encoding of the block,

B, and
-providing (610, 612} an indication specifying the result of said

determination to a decoder of the block, B,

thus enabling the decoder to determine whether a prediction derived in
the decoder corresponds to the reference picture or combination of

reference pictures, C, used by the encoding entity.

Method according to claim 31, wherein the one or more reterence

pictures associated with each neighboring block are identified by a

combination of a reference mode parameter and one or more reference

picture parameters associated with the neighboring block.

Method according to claim 31 or 32, wherein each neighboring block
is associated with one syntax element identitying the one or more

reference pictures associated with the neighboring block.

Method according to any of the claims 31-33, wherein the determining
of the frequency of occurrence of reference pictures and/or
combinations of reference pictures involves the counting of reterence

pictures and/or combinations of reference pictures associated with the

neighboring blocks.
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Method according to claim 34, wherein at least one occurrence ot a
reference picture or combination of reference pictures is assigned a
higher weight than another occurrence of the reference picture or

combination of reference pictures, and thus coniributes more to a count.

Method according to claim 35, wherein the assigning of weights is

based on at least one of the following:

the match between a reference picture or combination of reference

pictures associated with a neighboring block and the reference picture

or combination of reterence pictures of which the frequency of
occurrence is determined,

the number of transform coefficients associated with a neighboring
block,

-the magnitude of a motion vector partition associated with o

neighboring block.

Method according to any of the claims 31-36, wherein the result of the

determining of whether the prediction, Cpred, corresponds to C is
indicated to a decoder of the block, B,, by means of a single syntax

element.

Method according to any of the claims 31-36, wherein the result of the

determining of whether the prediction, Cpred, corresponds to C is

indicated to a decoder of the block, B, by means of implicit signaling.

Method according to any of the claims 31-38, further comprising:

when the prediciion, Cpred, is determined not to correspond to C:

-providing further information identifying C to a decoder of the

block B,.
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Method according to any of the claims 31-39, wherein the determined
frequency of occurrence of the reference pictures and/or combinations

of reterence pictures is used for mapping indicators of the reference

pictures and/or combinations of reference pictures to variable length

code words, such that a reference picture having a higher frequency of

occurrence than another is mapped to a shorter variable length code

word than the other.

Method according to claim 40, wherein the indication to an encoder of

B, is provided in form of one of said code words.

Method according to claim 39, wherein the determined frequency of
occurrence of the reference pictures and/or combinations of reference
pictures is used for mapping indicators of the reference pictures and/or
combinations of reference pictures to variable length code words, such
that a reference picture having a higher frequency of occurrence than
another is mapped to a shorter variable length codeword than the other,

and wherein the further information identifying C to a decoder of the

block By, is provided in form of one of said code words.

Method according to any of the claims 31-42, further comprising:

-identifying one or more sub-regions of a block associated with multi-

prediction, for which sub-regions the respective corresponding regions

of the multi-prediction reference blocks have a relatively low correlation

between them, and

-using an alternative prediction, instead of the multi-prediction, for the

identified one or more sub-regions of the block.

Method according to claim 43, wherein the alternative prediction is a

single-prediction or weighted multi-prediction.
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45.  Method according to claim 43 or 44, wherein the alternative prediction
is a prediction using one of the reference blocks associated with the

multi-prediction.
46. Arrangement in a video encoding entity, the arrangement comprising:

-a determining unit (706), adapted to determine, for a block, B, having
a set of encoded neighboring blocks, each being associated with one
or more reference pictures used when encoding said neighboring
block, the frequency of occurrence of a plurality of reference pictures

and/or combinations of reference pictures amongst the reference
pictures associated with the set of neighboring blocks,

-a selecting unit (708), adapted to select a reterence picture or
combination of reference pictures having the highest determined
frequency of occurrence amongst the reference pictures associated with
the neighboring blocks, to be a prediction, Cpred, of the reference

picture or combination of reference pictures, C, used when providing
an encoded block B, by encoding the block, B, and

wherein the determining unit {706) is further adapted to determine
whether the prediction, Cpred, corresponds to C, and wherein the

arrangement further comprises:
-a providing unit {710), adapted to provide an indication specitying
the result of said determination to a decoder of the block, B,, thus

enabling the decoder to determine whether a prediction derived in the
decoder corresponds to the reference picture or combination of

reference pictures, C, used by the encoding entity.

47.  Arrangement according to claim 46, adapted to identify the one or

more reference pictures associated with each neighboring block based
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on a combination of a reference mode parameter and one or more

reference picture parameters associated with the neighboring block.

Arrangement according to claims 46 or 47, further adapted tfo that

each neighboring block is associated with one syntax element

identifying the one or more reference pictures associated with the

neighboring block.

Arrangement according to any of the claims 46-48, further adapted to
determine the frequency of occurrence of reference pictures and/or
combinations of reference pictures by the counting of reference pictures
and/or combinations of reference pictures associated with the

neighboring blocks.

Arrangement according to claim 49, further adapted to assign a higher

weight to at least one occurrence of a reference picture or combination

of reference pictures than to another occurrence of the reference picture

or combination of reference pictures, the reference picture or
combination of reference pictures having the higher weight thus

contributing more to a count.

Arrangement according to claim 50, adapted to assign weights based

on at least one of the following:

the match between a reference picture or combination of reference
pictures associated with a neighboring block and the reference picture

or combination of reference pictures of which the frequency of

occurrence is determined,

the number of transform coefficients associated with a neighboring

block,
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the magnitude of a motion vector partition associated with @

neighboring block.

52.  Arrangement according to any of the claims 46-51, adapted to indicate

the result of the determining of whether the prediction, Cpred,

corresponds to C by means of a single syntax element.

53.  Arrangement according to any of the claims 46-51, adapted to indicate

the result of the determining of whether the prediction, Cpred,

corresponds to C by means of implicit signaling.

54.  Arrangement according to any of the claims 46-53, adapted to provide

further information identifying C to a decoder of the block B, when the

prediction, Cpred, is determined not to correspond to C.

55.  Arrangement according to any of claims 46-54, turther adapted to map
indicators of the reference pictures and/or combinations of reference
pictures to variable length code words, such that a reterence picture, or
combination of reference pictures, having a higher frequency of

occurrence than another is mapped to a shorter variable length

codeword than the other.

56.  Arrangement according to claim 55, further adapted to provide one of
said code words as the indication specifying whether the prediction,

Cpred, corresponds to C.

57.  Arrangement according to claim 54, further adapted to map indicators
of the reference pictures and/or combinations of reference pictures to

variable length code words, such that a reference picture, or

combination of reference pictures, having a higher frequency of

occurrence than another is mapped to a shorter variable length
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codeword than the other, and further adapted to provide one of said

code words as the information to use for defermining C.

Arrangement according to any of the claims 46-57, further comprising

-an identifying unit, adapted to identify one or more sub-regions of a
block associated with multi-prediction, for which sub-regions the
respective corresponding regions of the multi-prediction reference

blocks have a relatively low correlation between them, and,

the arrangement being further adapted to use an alternative prediction

'

instead of the multi-prediction, for the identified one or more sub-

regions of the block.

Arrangement according fo claim 58, wherein the alternative prediction

is a single-prediction or weighted multi-prediction.

Arrangement according to claim 58 or 59, wherein the alternative

prediction is a prediction using one of the reference blocks associated

with the multi-prediction.

A computer program (1010), comprising computer readable code
means, which when executed in one or more processing units, causes

the arrangement according to any of the claims 16-30 or 46-60 fo

perform the corresponding procedure according to one of claims 1-15

or 31-45,

A computer program product (1008), comprising the computer program

according to claim 61.
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Count 0 =1
Count 1 =2 ¢ highest count =2
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Prediction = 1

Figure 1
Count 0 =1
Count 1 =4 highest count =4
Count_2 =4

Prediction = 1
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Index symbol codeword
0 0
1 10
2 11

Figure 3 (prior art)

Index symbol codeword
Equal to prediction 0
Unequal to prediction 10
Unequal to prediction 11

Figure 4
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