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SIGNALING OF PARTITION INFORMATION

CROSS REFERENCE TO RELATED APPLICATIONS

[0001] Under the applicable patent law and/or rules pursuant to the Paris Convention, this
application is made to timely claim the priority to and benefits of International Patent Application

No. PCT/CN2018/111990, filed on October 26, 2018. The entire disclosure of the aforementioned

application is incorporated by reference as part of the disclosure of this application.

TECHNICAL FIELD

[0002] This patent document relates to video coding and decoding techniques, devices and

systems.

BACKGROUND

[0003] Currently, efforts are underway to improve the performance of current video codec
technologies to provide better compression ratios or provide video coding and decoding schemes
that allow for lower complexity or parallelized implementations. Industry experts have recently
proposed several new video coding tools and tests are currently underway for determining their

effectivity.

SUMMARY

[0004] In one aspect, a method of visual media processing includes performing, based at least
in part on a rule for using an extended quadtree (EQT) partitioning process, a conversion between a
current block of visual media data and a corresponding coded representation of the visual media
data, wherein the EQT partitioning process includes partitioning a given block into exactly four sub-
blocks, at least one of which has a size different from half of a width of the given block times half
of a height of the given block; and wherein the rule specifies that if the rule is used for partitioning
the current block, then each subblock is further split in accordance with a binary tree (BT)
partitioning process or a second EQT partitioning process, and further wherein, both the BT process

and the second EQT partitioning process have tree depths that meet a pre-defined relationship.
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[0005] In another aspect, a method of visual media processing includes performing, based at
least in part on a rule for using a BT partitioning process, a conversion between a current block of
visual media data and a corresponding coded representation of the visual media data, wherein the
BT partitioning process includes partitioning a given block into exactly two sub-blocks; and wherein
the rule specifies that if the rule is used for partitioning the current block, then each subblock is
further split in accordance with another binary tree (BT) partitioning process and/or an EQT
partitioning process, wherein the EQT partitioning process includes partitioning a given block into
exactly four sub-blocks, at least one of which has a size different from half of a width of the given
block times half of a height of the given block, and further wherein, both the BT process and the

EQT partitioning process have depths that meet a pre-defined relationship.

[0006] In an yet another aspect, a method of visual media processing includes performing,
based at least in part on a rule for using an extended quadtree (EQT) partitioning process, a
conversion between a current block of visual media data and a corresponding coded representation
of the visual media data, wherein the EQT partitioning process includes partitioning a given block
into exactly four sub-blocks, at least one of which has a size different from half of a width of the
given block times half of a height of the given block; and wherein the rule specifies that if the rule
is used for partitioning the current block, then a same allowed root node size is used for all blocks

in a tile or a slice or a picture or a sequence of pictures as that used for binary tree partitioning.

[0007] In a further aspect, a method of visual media processing includes performing, based at
least in part on a rule for using an EQT partitioning process or a BT partitioning process, a
conversion between a current block of visual media data and a corresponding coded representation
of the visual media data, wherein the EQT partitioning process includes partitioning a given block
into exactly four sub-blocks, at least one of which has a size different from half of a width of the
given block times half of a height of the given block; wherein the BT partitioning process includes
partitioning a given block into exactly two sub-blocks; and wherein the coded representation is
configured to include a first field indicative of partitioning of the current block between the EQT
partitioning or the BT partitioning process, and a second field indicative of a splitting direction for

the current block between horizontal and vertical directions.

[0008] In a yet further aspect, a method of visual media processing includes performing, based
at least in part on a rule for using a EQT partitioning process or a BT partitioning process, a

2
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conversion between a current block of visual media data and a corresponding coded representation
of the visual media data, wherein the EQT partitioning process includes partitioning a given block
into exactly four sub-blocks, at least one of which has a size different from half of a width of the
given block times half of a height of the given block; wherein the BT partitioning process includes
partitioning a given block into exactly two sub-blocks; wherein the coded representation is
configured to include a first field indicative of partitioning of the current block between the EQT
partitioning or the BT partitioning process, and a second field indicative of a splitting direction for
the current block between horizontal and vertical directions, and wherein the first field or the second
field are generated by using a context coding based at least upon a depth information of one or more

neighboring blocks or a depth information of a current block.

[0009] In another aspect, a method of visual media processing includes performing, using a
rule for using an extended quadtree (EQT) partitioning process, a conversion between a current
block of visual media data and a corresponding coded representation of the visual media data,
wherein the EQT partitioning process includes partitioning a given block into exactly four sub-
blocks, at least one of which has a size different from half of width of the given block times half of
a height of the given block; and wherein the rule allows applying the EQT partitioning process for

the current block based on a width or a height of the current block.

[0010] In a yet another aspect, a method of visual media processing includes performing, using
a rule for using an extended quadtree (EQT) partitioning process, a conversion between a current
block of visual media data and a corresponding bitstream representation of the visual media data,
wherein the EQT partitioning process includes partitioning a given block into exactly four sub-
blocks, at least one of which has a size different from half of width of the given block times half of
a height of the given block; and wherein the rule allows the EQT partitioning process for the current

block based on a position of the current block.

[0011] In a further aspect, a method of visual media processing includes performing, using a

rule for using an extended quadtree (EQT) partitioning process, a conversion between a current

block of visual media data and a corresponding coded representation of the visual media data,

wherein the EQT partitioning process includes partitioning a given block into exactly four sub-

blocks, at least one of which has a size different from half of width of the given block times half of

a height of the given block; and wherein, if the rule disallows the EQT partitioning process for the
3
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current block, then corresponding syntax elements associated with the EQT partitioning process are

omitted from the coded representation.

[0012] In a yet further aspect, a method of visual media processing includes performing, using
a rule for using an extended quadtree (EQT) partitioning process, a conversion between a current
block of visual media data and a corresponding coded representation of the block, wherein the EQT
partitioning process includes partitioning a given block into exactly four sub-blocks, at least one of
which has a size different from half of width of the given block times half of a height of the given
block; and wherein, regardless if the rule allows or disallows the EQT partitioning process for the
current block, then corresponding syntax elements associated with the EQT partitioning process are

signaled in the coded representation.

[0013] In yet another representative aspect, the various techniques described herein may be
embodied as a computer program product stored on a non-transitory computer readable media.

The computer program product includes program code for carrying out the methods described herein.

[0014] In yet another example aspect, a video encoder apparatus may implement a method as

described herein.

[0015] In yet another representative aspect, a video decoder apparatus may implement a

method as described herein.

[0016] The details of one or more implementations are set forth in the accompanying
attachments, the drawings, and the description below. Other features will be apparent from the

description and drawings, and from the claims.

BRIEF DESCRIPTION OF THE DRAWINGS

[0017] FIG. 1 shows a block diagram for an example implementation of video encoding and
decoding.
[0018] FIG. 2 shows an example of macroblock (MB) partitioning according to the

H.264/Audio Video Codec (AVC) standard.

[0019] FIG. 3 shows an example of modes for splitting a coding block (CB) into prediction
blocks (PBs) subject to certain size constraints. E.g., intra-pictures are allowed to use only M x M

and M/2 x M/2 sizes.
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. 4A shows CTB with partitioning.

. 4B shows the quadtree corresponding to the CTB of FIG. 4A.

s. SA and 5B illustrate an example of a Quad Tree Binary Tree (QTBT) structure.
. 6 shows various examples of block partitioning.

. TA - 7K show examples of block partitioning.

. 8A - 8D show examples of block partitioning.

. 9A-9B shows an example of generalized triple tree partitioning (GTT).

. 10 shows an example of syntax and semantics for versatile boundary partitioning.

. 11A - 11B shows an example of allowed EQT patterns that may be further split

. 12 shows an example of binarization of partitioning.
. 13A and 13B show examples of horizontal and vertical EQTs.

14 shows an example hardware platform for implementing some disclosed

. 15 shows another example hardware platform for implementing some disclosed

. 16 is a flowchart of an example method of visual media processing.

. 17 is a block diagram of an example video processing system in which disclosed

techniques may be implemented.

[0035] FIG. 18 is a flowchart for an example method of video processing.
DETAILED DESCRIPTION
[0036] To improve compression ratio of video, researchers are continually looking for new

techniques by which to encode video. The present document provides various techniques that can

be used by a decoder of video bitstreams to improve the quality of decompressed or decoded digital

video. Furthermore, a video encoder may also implement these techniques during the process of

encoding in order to reconstruct decoded frames used for further encoding.
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[0037] Section headings are used in the present document for improving readability and do
not limit the scope of techniques and embodiments described in each section only to that section.
Furthermore, while certain terms from various existing video codec standards are used, the disclosed
technologies are not limited only to these video standards or their successors and are applicable to
other video codec standards. Furthermore, in some cases, techniques are disclosed using
corresponding coding steps, and it will be understood that, at a decoder, the corresponding decoding
steps in reverse order will be performed. In addition, coding may also be used to perform
transcoding in which a video is represented from one coded representation (e.g., one bitrate) to

another coded representation (e.g., a different bitrate).

1 Brief Overview

[0038] This document is related to image/video coding, especially on the partition structure,
i.e., how to split one Coding Tree Unit (CTU) into multiple Coding Units (CUs) and how to fasten
encoders to select the best partition structure. It may be applied to the existing video coding standard
like HEVC, or the standard (Versatile Video Coding) to be finalized. It may be also applicable to

future video coding standards or video codec.

2 Introduction to video coding and decoding technologies

[0039] Video coding standards have evolved primarily through the development of the well-
known ITU-T and ISO/IEC standards. The ITU-T produced H.261 and H.263, ISO/IEC produced
MPEG-1 and MPEG-4 Visual, and the two organizations jointly produced the H.262/MPEG-2
Video and H.264/MPEG-4 Advanced Video Coding (AVC) and H.265/HEVC standards. Since
H.262, the video coding standards are based on the hybrid video coding structure wherein temporal
prediction plus transform coding are utilized. An example of a typical HEVC encoder framework is

depicted in FIG. 1.

2.1 Partition tree structure in H.264/AVC

[0040] The core of the coding layer in previous standards was the macroblock, containing a
16x16 block of luma samples and, in the usual case of 4:2:0 color sampling, two corresponding 8x8

blocks of chroma samples.
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[0041] An intra-coded block uses spatial prediction to exploit spatial correlation among pixels.

Two partitions are defined: 16x16 and 4x4.

[0042] An inter-coded block uses temporal prediction, instead of spatial prediction, by
estimating motion among pictures. Motion can be estimated independently for either 16x16
macroblock or any of its sub-macroblock partitions: 16x8, 8x16, 8x8, 8x4, 4x8, 4x4 (e.g., see FIG.

5A). Only one motion vector (MV) per sub-macroblock partition is allowed.

[0043] FIG. 2 shows an example of MB partitions in H.264/AVC.

2.2 Partition tree structure in HEVC

[0044] In HEVC, a CTU is split into CUs by using a quadtree structure denoted as coding tree
to adapt to various local characteristics. The decision whether to code a picture area using inter-
picture (temporal) or intra-picture (spatial) prediction is made at the CU level. Each CU can be
further split into one, two or four PUs according to the PU splitting type. Inside one PU, the same
prediction process is applied, and the relevant information is transmitted to the decoder on a PU
basis. After obtaining the residual block by applying the prediction process based on the PU splitting
type, a CU can be partitioned into transform units (TUs) according to another quadtree structure
similar to the coding tree for the CU. One of key feature of the HEVC structure is that it has the

multiple partition conceptions including CU, PU, and TU.

[0045] In the following, the various features involved in hybrid video coding using HEVC are
highlighted as follows.
[0046] 1) Coding tree units and coding tree block (CTB) structure: The analogous structure in

HEVC is the coding tree unit (CTU), which has a size selected by the encoder and can be larger than
a traditional macroblock. The CTU consists of a luma CTB and the corresponding chroma CTBs
and syntax elements. The size LxL of a luma CTB can be chosen as L. = 16, 32, or 64 samples, with
the larger sizes typically enabling better compression. HEVC then supports a partitioning of the

CTBs into smaller blocks using a tree structure and quadtree-like signaling.

[0047] 2) Coding units (CUs) and coding blocks (CBs): The quadtree syntax of the CTU
specifies the size and positions of its luma and chroma CBs. The root of the quadtree is associated

with the CTU. Hence, the size of the luma CTB is the largest supported size for a luma CB. The
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splitting of a CTU into luma and chroma CBs is signaled jointly. One luma CB and ordinarily two
chroma CBs, together with associated syntax, form a coding unit (CU). A CTB may contain only
one CU or may be split to form multiple CUs, and each CU has an associated partitioning into

prediction units (PUs) and a tree of transform units (TUs).

[0048] 3) Prediction units and prediction blocks (PBs): The decision whether to code a picture
area using inter picture or intra picture prediction is made at the CU level. A PU partitioning
structure has its root at the CU level. Depending on the basic prediction-type decision, the luma and
chroma CBs can then be further split in size and predicted from luma and chroma prediction blocks

(PBs). HEVC supports variable PB sizes from 64x64 down to 4x4 samples.

[0049] 4) TUs and transform blocks: The prediction residual is coded using block transforms.
A TU tree structure has its root at the CU level. The luma CB residual may be identical to the luma
transform block (TB) or may be further split into smaller luma TBs. The same applies to the chroma
TBs. Integer basis functions similar to those of a discrete cosine transform (DCT) are defined for
the square TB sizes 4x4, 8x8, 16x16, and 32x32. For the 4x4 transform of luma intra picture
prediction residuals, an integer transform derived from a form of discrete sine transform (DST) is

alternatively specified.

[0050] FIG. 3 shows an example of modes for splitting a coding block (CB) into prediction
blocks (PBs) subject to certain size constraints. E.g., intra-pictures are allowed to use only M x M

and M/2 x M/2 sizes.

[0051] FIGs. 4A and 4B show examples of subdivisions of a coding tree block (CTB) into
CBs and transform blocks (TBs). In these drawings, solid lines indicate CB boundaries and dashed
lines indicate TB boundaries. For example, FIG. 4A shows CTB with partitioning. FIG. 4B shows
the quadtree corresponding to the CTB of FIG. 4A.

2.3 Quadtree plus binary tree block structure with larger CTUs in JEM

[0052] To explore the future video coding technologies beyond HEVC, Joint Video
Exploration Team (JVET) was founded by VCEG and MPEG jointly in 2015. Since then, many new
methods have been adopted by JVET and put into the reference software named Joint Exploration

Model (JEM).
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2.3.1 QTBT block partitioning structure

[0053] Different from HEVC, the QTBT structure removes the concepts of multiple partition
types, i.e. it removes the separation of the CU, PU and TU concepts, and supports more flexibility
for CU partition shapes. In the QTBT block structure, a CU can have either a square or rectangular
shape.

[0054] FIGs. 5A and 5B illustrate an example of a Quad Tree Binary Tree (QTBT) structure.
As shown in FIGs. 5A and 5B, a coding tree unit (CTU) is first partitioned by a quadtree structure.
The quadtree leaf nodes are further partitioned by a binary tree structure. There are two splitting
types, symmetric horizontal splitting and symmetric vertical splitting, in the binary tree splitting.
The binary tree leaf nodes are called coding units (CUs), and that segmentation is used for prediction
and transform processing without any further partitioning. This means that the CU, PU and TU have
the same block size in the QTBT coding block structure. In the JEM, a CU sometimes consists of
coding blocks (CBs) of different colour components, e.g. one CU contains one luma CB and two
chroma CBs in the case of P and B slices of the 4:2:0 chroma format and sometimes consists of a
CB of a single component, e.g., one CU contains only one luma CB or just two chroma CBs in the

case of I'slices.

[0055] The following parameters are defined for the QTBT partitioning scheme.
—  CTU size: the root node size of a quadtree, the same concept as in HEVC
—  MinQTSize: the minimum allowed quadtree leaf node size
—  MaxBTSize: the maximum allowed binary tree root node size
—  MaxBTDepth: the maximum allowed binary tree depth

—  MinBTSize: the minimum allowed binary tree leaf node size

[0056] In one example of the QTBT partitioning structure, the CTU size is set as 128x128
luma samples with two corresponding 64x64 blocks of chroma samples, the MinQTSize is set as
16x16, the MaxBTSize is set as 64x64, the MinBTSize (for both width and height) is set as 4x4, and
the MaxBTDepth is set as 4. The quadtree partitioning is applied to the CTU first to generate
quadtree leaf nodes. The quadtree leaf nodes may have a size from 16x16 (i.e., the MinQTSize) to
128x128 (i.e., the CTU size). If the leaf quadtree node is 128x128, it will not be further split by the
binary tree since the size exceeds the MaxBTSize (i.e., 64x64). Otherwise, the leaf quadtree node

could be further partitioned by the binary tree. Therefore, the quadtree leaf node is also the root node
9
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for the binary tree and it has the binary tree depth as 0. When the binary tree depth reaches
MaxBTDepth (i.e., 4), no further splitting is considered. When the binary tree node has width equal
to MinBTSize (i.e., 4), no further horizontal splitting is considered. Similarly, when the binary tree
node has height equal to MinBTSize, no further vertical splitting is considered. The leaf nodes of the
binary tree are further processed by prediction and transform processing without any further

partitioning. In the JEM, the maximum CTU size is 256x256 luma samples.

[0057] In each splitting (i.e., non-leaf) node of the binary tree, for example as shown in FIG.
5B, one flag is signalled to indicate which splitting type (i.e., horizontal or vertical) is used, where
0 indicates horizontal splitting and 1 indicates vertical splitting. For the quadtree splitting, there is
no need to indicate the splitting type since quadtree splitting always splits a block both horizontally

and vertically to produce 4 sub-blocks with an equal size.

[0058] In addition, the QTBT scheme supports the ability for the luma and chroma to have a
separate QTBT structure. Currently, for P and B slices, the luma and chroma CTBs in one CTU
share the same QTBT structure. However, for I slices, the luma CTB is partitioned into luma CUs
by a QTBT structure, and the chroma CTBs are partitioned into chroma CUs by another QTBT
structure. This means that a CU in an I slice consists of a coding block of the luma component or
coding blocks of two chroma components, and a CU in a P or B slice consists of coding blocks of

all three colour components.

[0059] In HEVC, inter prediction for small blocks is restricted to reduce the memory access
of motion compensation, such that bi-prediction is not supported for 4x8 and 8x4 blocks, and inter

prediction is not supported for 4x4 blocks. In the QTBT of the JEM, these restrictions are removed.

2.4 Triple-tree for VVC

[0060] In some implementations, tree types other than quad-tree and binary-tree are supported.
In the implementation, two more triple tree (TT) partitions, i.e., horizontal and vertical center-side

triple-trees are introduced, as shown in Figure 6 (d) and (e).

[0061] FIG. 6 shows example of block partitioning patterns. (a) quad-tree partitioning (b)
vertical binary-tree partitioning (c) horizontal binary-tree partitioning (d) vertical center-side triple-

tree partitioning (e) horizontal center-side triple-tree partitioning

10
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[0062] In some implementations, there can be two levels of trees, region tree (quad-tree) and
prediction tree (binary-tree or triple-tree). A CTU is firstly partitioned by region tree (RT). A RT
leaf may be further split with prediction tree (PT). A PT leaf may also be further split with PT until
max PT depth is reached. A PT leaf is the basic coding unit. It is still called CU for convenience. A
CU cannot be further split. Prediction and transform are both applied on CU in the same way as

JEM. The whole partition structure is named ‘multiple-type-tree’.

2.5 Extended Quad Tree

[0063] An extended quad tree (EQT) partitioning structure corresponding to a block
partitioning process including an extended quad tree partitioning process for the block of video data,
wherein the extended quad partitioning structure represents partitioning the block of video data into
final sub-blocks, and when the extended quad tree partitioning process decides to apply extended
quad tree partition to one given block, said one given block is always split into four sub-blocks;
decoding the final sub-blocks based on the video bitstream; and decoding the block of video data
based on the final sub-blocks decoded according to the EQT structure derived. EQT is presented in

the above-captioned patent application, incorporated by reference herein.

[0064] The EQT partitioning process can be applied to a given block recursively to generate
EQT leaf nodes. Alternatively, when EQT is applied to a certain block, for each of the sub-block
due to EQT, it may further be split into BT and/or QT and/or TT and/or EQT and/or other kinds of

partition trees.

[0065] In one example, EQT and QT may share the same depth increment process and same
restrictions of leaf node sizes. In this case, the partitioning of one node could be implicitly terminated
when the size of the node reaches a minimum allowed quad tree leaf node size or EQT depth with

the node reaches a maximum allowed quad tree depth.

[0066] Alternatively, EQT and QT may share different depth increment process and/or
restrictions of leaf node sizes. The partitioning of one node by EQT is implicitly terminated when
the size of the node reaches a minimum allowed EQT leaf node size or EQT depth associated with
the node reaches a maximum allowed EQT depth. In one example, furthermore, the EQT depth

and/or the minimum allowed EQT leaf node sizes may be signaled in sequences parameter set (SPS),

11
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and/or picture parameter set (PPS), and/or slice header, and/or CTU, and/or regions, and/or tiles,

and/or CUs.

[0067] Instead of using the current quad tree partition applied to a square block, for a block
with MxN (M and N are non-zero positive integer values, either equal or unequal) size, in EQT, one
block may be split equally into four partitions, such as M/4 x N or M x N/4 (examples are depicted
in FIG. 7A and FIG. 7B or split equally into four partitions and the partition size is dependent on
the maximum and minimum values of M and N. In one example, one 4x32 block may be split into

four 4x8 sub-blocks while a 32x4 block may be split into four 8x4 sub-blocks.

[0068] Instead of using the current quad tree partition applied to a square block, for a block
with MxN (M and N are non-zero positive integer values, either equal or unequal) size, in EQT, one
block may be split unequally into four partitions, such as two partitions are with size equal to

(M*w0/w) x (N*h0/h) and the other two are with (M*(w-w0)/w) x (N*(h-h0)/h).

[0069] For example, w0 and w may be equal to 1 and 2, respectively that is the width is
reduced by half while the height could use other ratios instead of 2:1 to get the sub-blocks. Examples
for this case are depicted in FIG. 7C and FIG. 7E. Alternatively, h0 and h may be equal to 1 and 2,
respectively, that is the height is reduced by half while the width could use other ratios instead of
2:1. Examples for this case are depicted in FIG. 7D and FIG. 7F.

[0070] FIG. 7G and 7H show two alternative examples of quad tree partitioning.
[0071] FIG. 71 shows a more general case of quad tree partitioning with different shapes of
partitions.

[0072] FIG. 7] and 7K show general examples of FIGs. 7A and 7B.

[0073] FI1G. 7C shows a sub-block width fixed to be M/2, height equal to N/4 or 3N/4, smaller
for top two partitions. FIG. 7D shows a sub-block height fixed to be N/2, width equal to M/4 or

3M/4, smaller for left two partitions.

[0074] FIG. 7E shows a sub-block width fixed to be M/2, height equal to 3N/4 or N/4, smaller
for bottom two partitions. FIG. 7F shows a sub-block height fixed to be N/2, width equal to 3M/4
or M/4, smaller for right two partitions. The following example dimensions are shown FIG. 7G M

x N/4 and M/2 x N/2; FIG. 7TH: N x M/4 and N/2 x M/2, FIG. 71: M1xN1, (M-M1)xNI, M1x(N-N1)
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and (M-M1)x(N-N1); FIG. 7] M x N1, MxN2, MxN3 and MxN4, where and N1+N2+N3+N4=N,
FIG. 7K: M1 x N, M2xN, M3xN and M4xN where M1+M2+M3+M4=M.

[0075] A flexible tree (FT) partitioning structure corresponding to a block partitioning process
including an FT partitioning process for the block of video data, wherein the FT partitioning
structure represents partitioning the block of video data into final sub-blocks, and when FT
partitioning process decides to apply FT partition to one given block, said one given block is split
into K sub-blocks wherein K could be larger than 4; decoding the final sub-blocks based on the
video bitstream; and decoding the block of video data based on the final sub-blocks decoded

according to the FT structure derived.

[0076] The FT partitioning process can be applied to a given block recursively to generate FT
tree leaf nodes. The partitioning of one node is implicitly terminated when the node reaches a
minimum allowed FT leaf node size or FT depth associated with the node reaches a maximum

allowed FT depth.

[0077] Alternatively, when FT is applied to a certain block, for each of the sub-block due to
FT, it may further be splitinto BT, and/or QT, and/or EQT, and/or TT, and/or other kinds of partition

trees.

[0078] Alternatively, furthermore, the FT depth or the minimum allowed FT leaf node sizes
or the minimum allowed partition size for FT may be signaled in sequences parameter set (SPS),
and/or picture parameter set (PPS), and/or slice header, and/or CTU, and/or regions, and/or tiles,

and/or CUs.

[0079] Similar to the proposed EQT, all of the sub-blocks due to FT partitions may be with

the same size; alternatively, the sizes of different sub-blocks may be different.

[0080] In one example, K is equal to 6 or 8. Some examples are depicted in FIG. 8 A-8D,
which show examples of FT partitions (K=6 in FIGs. 8C and 8D, or 8 in FIG. 8A and 8B)

[0081] For the TT, the restriction of splitting along either horizonal or vertical may be
removed.
[0082] In one example, a generalized TT (GTT) partition pattern may be defined as splitting

for both horizontal and vertical. Examples are shown in FIG. 9A and 9B.
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[0083] The proposed methods may be applied under certain conditions. In other words, when

the condition(s) are not satisfied, there is no need to signal the partition types.

[0084] Alternatively, the proposed methods may be used to replace the existing partition tree
types. Alternatively, furthermore, the proposed methods may be only used as a replacement under

certain conditions.

[0085] In one example, the condition may include the picture and/or slice types; and/or block

sizes; and/or the coded modes; and/or whether one block is located at picture/slice/tile boundary.

[0086] In one example, the proposed EQT may be treated in the same way as QT. In this case,
when it is indicated that the partition tree type is QT, more flags/indications of the detailed quad-
tree partition patterns may be further signaled. Alternatively, EQT may be treated as additional

partition patterns.

[0087] In one example, the signaling of partitioning methods of EQT or FT or GTT may be
conditional, i.e. one or some EQT/FT/GTT partitioning methods may not be used in some cases,

and the bits corresponding to these partitioning methods are not signaled.

2.6 Border handling

[0088] In some embodiments, a boundary handling method is proposed to Versatile Video
Coding (VVC). A similar method is also adopted into AV S-3.0.

[0089] Since the forced quadtree boundary partition solution in VVC is not optimized. Some
embodiments propose the boundary partition method using regular block partition syntax to keep

the continuity CAB AC engine as well as matching the picture boundary
[0090] The versatile boundary partition obtains the following rules (both encoder and decoder):

[0091] Using exactly same partition syntax of the normal block (non-boundary) (for instance,

VTM-1.0 like FIG. 10) for boundary located block, the syntax need to be unchanged.

[0092] If the no split mode is parsed for the boundary CU, used forced boundary partition
(FBP) to match the picture boundary. After forced boundary partition (non-singling boundary

partition), no further partition. The forced boundary partition is descripted as follow:
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[0093] If the size of block is larger than the maximal allowed BT size, forced QT is used to

perform the FBP in the current forced partition level;

[0094] Otherwise, if the bottom-right sample of current CU is located below the bottom
picture boundary, and not extended the right boundary, forced horizontal BT is used to perform the

FBP in the current forced partition level;

[0095] Otherwise, if the bottom-right sample of current CU is located at the right side of the
right picture boundary, and not below the bottom boundary, forced vertical BT is used to perform

the FBP in the current forced partition level;

[0096] Otherwise, if the bottom-right sample of current CU is located at the right side of the
right picture boundary and below the bottom boundary, forced QT is used to perform the FBP in the

current forced partition level.

3 Problems and shortcomings of present day implementations

[0097] 1. There may be some redundancy between partitions of EQT and QT/BT/TT. For
example, for a block with MxN, it may be split into vertical BT three times (firstly split to two M/2
*N partitions, then for each M/2*N partition, further apply vertical BT split) to get four M/4*N
partitions. Also, to get four M/4xN partitions, the block could choose directly using EQT as FIG.
7B.

[0098] 2. It is still a problem how to signal EQT efficiently.

4 Example Techniques and Embodiments

[0099] To address the problem, and others, several methods are proposed to handle the cases

for EQT. Embodiments may include image or video encoder and decoders.

[0100] The techniques listed as items below should be considered as examples to explain
general concepts. These embodiments should not be interpreted in a narrow way. Furthermore, these
embodiments can be combined in any manner.
1. When EQT is applied to a certain block, for each of the sub-block due to EQT, it may
further be split into BT and/or EQT, and BT and EQT may share the same maximum depth
value denoted by D7y (€.g., MaxBTDepth in section 2.3.1)
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a. In one example, only two kinds of EQT depicted in FIG. 7A-7K may be allowed.
The two allowed EQT patterns are depicted in FIG. 11A and 11B which shows an
example of allowed EQT patterns which may be further split to EQT or BT. For
example, one allowed EQT pattern may include a top partition that is full width and
one-fourth height, followed by two side-by-side partitions of half width and half
height of the block, followed by a bottom partition of full width and one-fourth the
height of the block (e.g., FIG. 11A). Another allowed partition includes a left
portion of full height and one-fourth width, followed by two partitions with half
width and half height vertically stacked over each other, followed by a right
partition that is full height and one-fourth width (e.g., FIG. 11B). It will be

appreciated that, in one aspect, each partition has equal area.

b. Similarly, when BT is applied to a certain block, for each of the sub-blocks due to
BT, it may further be split into BT and/or EQT, and BT and EQT may share the

same maximum depth value.

c. EQT and BT may use different depth increment process. For example, when each
block may be assigned with a depth value denoted by Dgr (Dsr may start from 0). If
one block (with depth value equal to Dg7) is split with EQT, each of the sub-
block’s depth value is set to Dpr+2.

d. Whenever one block’s associated depth is smaller than Dgrysay, it may be further

split to EQT or BT.

e. Alternatively, the maximum depth value allowed for EQT may be set to the sum of

maximum depth value allowed for QT and maximum depth value allowed for BT.

2. When EQT is allowed for coding a tile/slice/picture/sequence, it may share the same
maximumly allowed binary tree root node size (e.g., MaxBTSize in section 2.3.1) for

coding the same video data unit.

a. Alternatively, EQT may use different maximumly allowed root node size different

from that for BT.

b. In one example, the maximum EQT size is set to MxN, e.g., M=N=64 or 32.
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c. Alternatively, maximumly allowed root node size for EQT may be signaled from

the encoder to the decoder in VPS/SPS/PPS/picture header/slice header/tile group

header/tile/CTU.

3. One flag is firstly signaled to indicate whether it is BT or EQT before signaling the
direction of BT or EQT (e.g., horizontal or vertical), and one more flag may be further
signaled to indicate it uses horizontal or vertical splitting direction.

a. In one example, the binarization of partitioning is shown in FIG. 12. The
corresponding bin value for each bin index is listed as follows. It should be noted
that it is equivalent to exchange all the “0” and “1” in Table 1. The bin string
contains some ‘0’s and one ‘1’ which is called unary or truncated unary
binarization method. That is, if the decoded bin is ‘1°, no more bins need to be
decoded.

b. In one example, direction of BT or EQT is defined to be parallel or perpendicular to
the current split direction.

Table 1. Exampie of pariilion spiitting patiems

Bin String Partition types

Bin 0 1 2 3

index

value 1 - - Quad-Tree

value 0 0 - Non-QT Split

value 0 1 0 0 Horizontal BT

value 0 1 0 1 Vertical BT

value 0 1 1 0 Horizontal EQT (marked as
EQT_CEN_HOR)

value 0 1 1 1 Vertical EQT(marked as
EQT_CEN_VER)

meaning | QT or | Further split BT or Horizonal

not? with other EQT? or vertical?
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partition

trees?

c. Alternatively, one flag may be firstly signaled to indicate whether QT or EQT or
non-(EQT and QT) is used. If non-(EQT and QT) is selected, BT splitting

information may be further signaled.

4. The flag to indicate whether EQT or BT is used may be context coded, and the context is

dependent on the depth information of both current block’s and its neighboring blocks

a. In one example, the neighboring blocks may be defined as the above and left blocks

relative to the current block.

b. In one example, both the quad-tree depth and BT/EQT depth may be utilized in the
coding of the flag.

c. One variable Dy is derived for each block based on its depth information, e.g., it is
set to (2*QT depth + BT/EQT depth). Alternatively, (2*QT depth + BT/EQT

depth) may be further quantized before being used for context selection.
d. Three contexts may be utilized for coding this flag.
(a) In on example, the context index is defined as
( (Dux of above block > D of current block)? 1: 0 ) +
( (Dux of left  block > D of current block)? 1: 0)
(b) When a neighboring block is not available, its associated Dc« is set to O

5. Ttis proposed whether to and how to apply EQT split may depend on the width and height
(denoted as W and H) of the block to be split.

a. In one example, all kinds of EQT splits are not allowed when W>=T1 and H>=T?2,
where T1 and T2 are predefined integers e.g. TI=T2= 128 or T1=T2=64.
Alternatively, T1/T2 can be signaled from the encoder to the decoder in

VPS/SPS/PPS/picture header/slice header/tile group header/tile/CTU.
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b. In one example, all kinds of EQT splits are not allowed when W>=T1 or H>=T2,
where T1 and T2 are predefined integers e.g. TI=T2= 128 or T1=T2=64.
Alternatively, T1/T2 can be signaled from the encoder to the decoder in
VPS/SPS/PPS/picture header/slice header/tile group header/tile/CTU.

c. In one example, all kinds of EQT splits are not allowed when W<=T1 and H<=T2,
where T1 and T2 are predefined integers e.g. T1=T2= 8 or TI=T2=16.
Alternatively, T1/T2 can be signaled from the encoder to the decoder in
VPS/SPS/PPS/picture header/slice header/tile group header/tile/CTU.

d. In one example, all kinds of EQT splits are not allowed when W<=T1 or H<=T2,
where T1 and T2 are predefined integers e.g. T1=T2= 8 or TI=T2=16.
Alternatively, T1/T2 can be signaled from the encoder to the decoder in
VPS/SPS/PPS/picture header/slice header/tile group header/tile/CTU.

e. In one example, horizontal EQT as shown in FIG. 11A is not allowed when W>=T,
where T is a predefined integer e.g. T= 128 or T= 64. Alternatively, T can be
signaled from the encoder to the decoder in VPS/SPS/PPS/picture header/slice
header/tile group header/tile/CTU.

f. In one example, horizontal EQT as shown in FIG. 11A is not allowed when H>=T,
where T is a predefined integer e.g. T= 128 or T= 64. Alternatively, T can be
signaled from the encoder to the decoder in VPS/SPS/PPS/picture header/slice
header/tile group header/tile/CTU.

g. In one example, horizontal EQT as shown in FIG. 11A is not allowed when W<=T,
where T is a predefined integer e.g. T= 8 or T= 16. Alternatively, T can be signaled
from the encoder to the decoder in VPS/SPS/PPS/picture header/slice header/tile
group header/tile/CTU.

h. In one example, horizontal EQT as shown in FIG. 11A is not allowed when H<=T,
where T is a predefined integer e.g. T= 8 or T= 16. Alternatively, T can be signaled
from the encoder to the decoder in VPS/SPS/PPS/picture header/slice header/tile
group header/tile/CTU.
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i. In one example, vertical EQT as shown in FIG. 11B is not allowed when W>=T,
where T is a predefined integer e.g. T= 128 or T= 64. Alternatively, T can be
signaled from the encoder to the decoder in VPS/SPS/PPS/picture header/slice
header/tile group header/tile/CTU.

j.  In one example, vertical EQT as shown in FIG. 11B is not allowed when H>=T,
where T is a predefined integer e.g. T= 128 or T= 64. Alternatively, T can be
signaled from the encoder to the decoder in VPS/SPS/PPS/picture header/slice
header/tile group header/tile/CTU.

k. In one example, vertical EQT as shown in FIG. 11B is not allowed when W<=T,
where T is a predefined integer e.g. T= 8 or T= 16. Alternatively, T can be signaled
from the encoder to the decoder in VPS/SPS/PPS/picture header/slice header/tile
group header/tile/CTU.

1. In one example, vertical EQT as shown in FIG. 11B is not allowed when H<=T,
where T is a predefined integer e.g. T= 8 or T= 16. Alternatively, T can be signaled
from the encoder to the decoder in VPS/SPS/PPS/picture header/slice header/tile
group header/tile/CTU.

m. In one example, when any one of the four sub-block due to EQT split has a width
or height equal to K and KxK transform is not supported/defined in the codec, EQT

splitting is not allowed.

n. Alternatively, whether to and how to apply EQT split may depend on the width
and/or height (denoted as W and H) of the sub-block due to EQT splitting of one
block.

6. Itis proposed whether to and how to apply EQT split may depend on the position of the
block to be split.

a. In one example, whether to and how to apply EQT split may depend on whether the
current block to be split is at the border of the picture or not. In one example,
suppose (X,y) is the coordinate of the top-left position of the current block, (PW,
PH) are the width and height of the picture, (W, H) are the width and height of a
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block with the current QT depth and BT/EQT depth. Then the current block is at
the bottom border when y+H>PH; the current block is at the right border when
x+W>PW; the current block is at the bottom-right corner border when y+H>PH
and x+W>PW.

(a) In one example, all kinds of EQT splits are not allowed when the current

block is at the bottom border;

(b) In one example, all kinds of EQT splits are not allowed when the current

block is at the right border;

(c) In one example, all kinds of EQT splits are not allowed when the current

block is at the bottom-right corner border;

(d) In one example, horizontal EQT as shown in FIG. 11A not allowed when

the current block is at the bottom border;

(e) In one example, horizontal EQT as shown in FIG. 11A is not allowed

when the current block is at the right border;

(f) In one example, horizontal EQT as shown in FIG. 11A is not allowed

when the current block is at the bottom-right corner border;

(g) In one example, vertical EQT as shown in FIG. 11B is not allowed when

the current block is at the bottom border;

(h) In one example, vertical EQT as shown in FIG. 11B is not allowed when

the current block is at the right border;

(i) In one example, vertical EQT as shown in FIG. 11B is not allowed when

the current block is at the bottom-right corner border;

(j) In one example, horizontal EQT and horizontal BT may be allowed when

the current block is at the bottom border.

(k) In one example, vertical EQT and vertical BT may be allowed when the

current block is at the right border.

21



WO 2020/084602 PCT/IB2019/059216

7. When one or some kinds of EQT is not allowed, the followings may apply.

a. In one example, the parsing procedure depends on whether one or some kinds of
EQT is not allowed. The corresponding syntax elements related to EQT are not

signaled if one or some kinds of EQT is not allowed.

b. In an alternative example, the parsing procedure does not depend on whether one or
some kinds of EQT is not allowed. The corresponding syntax elements related to

EQT are signaled no matter one or some kinds of EQT is allowed or not.

(a) In one example, a conformance encoder must not signal one or some

kinds of EQT if they are not allowed.

(b) In one example, a conformance decoder can interpret EQT as some other
kinds of split such as QT, BT or not split when it parses out an EQT split
but that kind of EQT is not allowed.

8. At the encoder side, the maximumly allowed EQT depth may depend on the distance

between current picture and the reference picture, e.g., POC difference.

a. In one example, the maximumly allowed EQT depth may depend on the temporal

layer id of the current picture.

b. In one example, the maximumly allowed EQT depth may depend on whether the

current picture will be referenced by other pictures or not.

c. In one example, the maximumly allowed EQT depth may depend on the

quantization parameter.

9. At the encoder side, at the certain BT/EQT depth, when the best mode of current block and
its neighbouring blocks are both skip mode, there is no need to further check the rate-

distortion cost calculation for further splitting.

a. In one example, when the best mode of current block and its neighbouring blocks
are skip mode or merge mode, there is no need to further check the rate-distortion

cost calculation for further splitting.
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b. In one example, if the best mode of the parent block is skip mode, there is no need

to further check the rate-distortion cost calculation for further splitting.

10. At the encoder side, the average EQT depth for EQT-split blocks of previously coded
pictures/slices/tiles is recorded. when coding the current video unit, there is no need to
further check the rate-distortion cost calculation for larger EQT depth compared to the

recorded average depth.

a. In one example, the average EQT value may be recorded for each temporal layer.
In this case, for each video data to be coded, it only utilizes the recorded average

value for the same temporal layer.

b. In one example, only the average EQT value for the first temporal layer is recorded.
In this case, for each video data to be coded, it always utilizes the recorded average

value for the first temporal layer.

11. At the encoder side, the average size for EQT-split blocks of previously coded
pictures/slices/tiles is recorded. when coding the current video unit, there is no need to
further check the rate-distortion cost calculation for smaller block sizes compared to the

recorded block size.

a. In one example, the average EQT block size may be recorded for each temporal
layer. In this case, for each video data to be coded, it only utilizes the recorded

average value for the same temporal layer.

b. In one example, only the average EQT block size for the first temporal layer is
recorded. In this case, for each video data to be coded, it always utilizes the

recorded average value for the first temporal layer.

5 Embodiment examples

Syntax changes on top of existing design are highlighted in large font text.

coding_quadtree ( x0, y0, uiAbsPartldx, uiDepth, uiWidth, uiHeight) {

CUPelX =x0
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CUPelY =y0

uilLPelX = CUPelX
g_auiRasterToPelX[g_auiZscanToRaster[uiAbsPartldx]]

uiRPelX = uiLPelX + uiWidth - 1

uiTPelY = CUPelY
g_auiRasterToPelY[ g_auiZscanToRaster[uiAbsPartldx] ]

uiBPelY = uiTPelY + uiHeight — 1

uiQTWidth = uiCTUSize >> uiDepth

uiQTHeight = uiCTUSize >> uiDepth

uiBTDepth=g_aucConvertToBit[uiQTWidth]-
g_aucConvertToBit[uiWidth]+g_aucConvertToBit[uiQTHeight]
g_aucConvertToBit[uiHeight]

if (uiCTUSize >> uiDepth == uiWidth && uiWidth == uiHeight) {

if ( (uiRPelX < PicWidth) && (uiBPelY < PicHeight) ) {

split_flag

ae(v)

}

else if (uiWidth == MinQTSize ) {

SplitFlag =0

}

else{

SplitFlag =1
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if (SplitFlag == 0 && uiHeight > uiMinBTSize || uiwidth>uiMinBTSize) &&
uiWidth <= uiMaxBTSize && uiHeight <= uiMaxBTSize && uiBTDepth <

bt_split_dir

wiMaxBTD ){
bt_split_flag ae(v)
if (BtSplitFlag) {
eqt_split_flag ae(v)
if (EqtSplitFlag) {
eqt_split_dir ae(v)
BTSplitMode = (EqtSplitDir ==0) ? 3: 4
}
else {
ae(v)

BTSplitMode = (BtSplitDir ==0) 7 1:2;

}

else {

BtSplitFlag = 0;

BTSplitMode = 0;

}

}

if ( SplitFlag ) {

uiQNumParts = (NumPartInCU >> (uiDepth << 1)) >> 2

for (Ulnt uiPartUnitldx = 0; uiPartUnitldx < 4; uiPartUnitldx++,

uiAbsPartldx += uiQNumParts) {
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uilLPelX = CUPelX +
g_auiRasterToPelX[g_auiZscanToRaster[uiAbsPartldx]]

uiTPelY = CUPelY +
g_auiRasterToPelY([g_auiZscanToRaster[uiAbsPartldx]]

if ( (uiLPelX < PicWidth) && (uiTPelY < PicHeight) ) {

coding_quadtree(x0, y0, uiAbsPartldx, wuiDepth + 1
uiWidth >> 1, uiHeight >>1)

}

}

else if ( BT SplitMode == 1) {

for ( Ulnt uiPartUnitldx = O; uiPartUnitldx < 2; uiPartUnitldx++ ) {

if (uiPartUnitldx ==1 ) {

uiAbsPartldx =
g_auiRasterToZscan[g_auiZscanToRaster{uiAbsPartldx] + (uiHeight>>1) /
MinCUHeight * NumPartInCtuWidth]

}

coding_quadtree(x0, y0, uiAbsPartldx,uiDepth, uiWidth,
uiHeight >> 1)

}

}

else if ( BT SplitMode == 2 ) {

for ( Ulnt uiPartUnitldx = O; uiPartUnitldx < 2; uiPartUnitldx++ ) {

if (uiPartUnitldx ==1 ) {
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uiAbsPartldx =
g_auiRasterToZscan[g_auiZscanToRaster{uiAbsPartldx] + (uiWidth >> 1) /
MinCUWidth]

}

coding_quadtree(x0, y0, uiAbsPartldx, uiDepth, uiWidth >> 1,
uiHeight)

}

else if (BT SplitMode == 3) { /*notes: related to EQT horizontal split*/

Ulnt org AbsPartldx = uiAbsPartIdx

Ulnt viSubWidth =0

Ulnt uiSubHeight =0

for (Ulnt uiPartUnitldx = O; uiPartUnitldx < 4; uiPartUnitIdx++) {

if (uiPartUnitldx == 0 || uiPartUnitldx == 3) {

uiSubWidth = uiWidth

uiSubHeight = uiHeight >> 2

uiAbsPartldx = orgAbsPartldx

uiAbsPartldx = g_auiRasterToZscan[g_
auiZscanToRaster[uiAbsPartldx] + ((uiHeight >> 2) * uiPartUnitldx) /
MinCUHeight * NumPartInCtuWidth]

}

else if (uiPartUnitldx == 1) {

uiSubWidth = uiWidth >> 1

uiSubHeight = uiHeight >> 1
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uiAbsPartldx = orgAbsPartldx

uiAbsPartldx = g_auiRasterToZscan[g_
auiZscanToRaster[uiAbsPartldx] + (uiHeight >> 2) / MinCUHeight *
NumPartInCtuWidth]

}

else if (uiPartUnitldx == 2) {

uiSubWidth = uiWidth >> 1

uiSubHeight = uiHeight >> 1

uiAbsPartldx = g_auiRasterToZscan[g_
auiZscanToRaster[uiAbsPartldx] + (uiWidth >> 1)/ MinCUWidth]

}

coding_quadtree(x0, y0, uiAbsPartldx, uiDepth, uiSubWidth,
uiSubHeight)

}

}

else if (BT SplitMode == 4) { /*notes: related to EQT Vertical split*/

Ulnt org AbsPartldx = uiAbsPartIdx

Ulnt viSubWidth =0

Ulnt uiSubHeight =0

for (Ulnt uiPartUnitldx = O; uiPartUnitldx < 4; uiPartUnitIdx++) {

if (uiPartUnitldx == 0 || uiPartUnitldx == 3) {

uiSubWidth = uiWidth >> 2

uiSubHeight = uiHeight

uiAbsPartldx = orgAbsPartldx
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uiAbsPartldx =

*

g_auiRasterToZscan[g_auiZscanToRaster{uiAbsPartldx] + ((wuiWidth >> 2)
uiPartUnitldx) / MinCUWidth]

}

else if (uiPartUnitldx == 1) {

uiSubWidth = uiWidth >> 1

uiSubHeight = uiHeight >> 1

uiAbsPartldx = orgAbsPartldx

uiAbsPartldx =

~

g_auiRasterToZscan[g_auiZscanToRaster{uiAbsPartldx] + (uiWidth >> 2)
MinCUWidth]

}

else if (uiPartUnitldx == 2) {

uiSubWidth = uiWidth >> 1

uiSubHeight = uiHeight >> 1

uiAbsPartldx =
g_auiRasterToZscan[g_auiZscanToRaster{uiAbsPartldx] + (uiHeight >> 1) /
MinCUHeight * NumPartInCtuWidth]

}

coding_quadtree(x0, y0, uiAbsPartldx, uiDepth, uiSubWidth,
uiSubHeight)

}

else {

29




WO 2020/084602 PCT/IB2019/059216

coding_quadtree (x0, y0, uiAbsPartldx, uiDepth, uiWidth, uiHeight )

[0101] Example of Semantics

eqt_split_flag: a flag to indicate whether EQT is enabled or disabled forone block
eqt_split_dir: a flag to indicate whether horizontal EQT is used or vertical EQT is used. FIG. 13A
and 13B show example of quadtree partitioning for horizotnal EQT partitionss and vertical EQT

partitions.

[0102] FIG. 14 is a block diagram illustrating an example of the architecture for a computer
system or other control device 2600 that can be utilized to implement various portions of the
presently disclosed technology. In FIG. 14, the computer system 2600 includes one or more
processors 2605 and memory 2610 connected via an interconnect 2625. The interconnect 2625
may represent any one or more separate physical buses, point to point connections, or both,
connected by appropriate bridges, adapters, or controllers. The interconnect 2625, therefore, may
include, for example, a system bus, a Peripheral Component Interconnect (PCI) bus, a
HyperTransport or industry standard architecture (ISA) bus, a small computer system interface
(SCSI) bus, a universal serial bus (USB), IIC (12C) bus, or an Institute of Electrical and Electronics

Engineers (IEEE) standard 674 bus, sometimes referred to as “Firewire.”

[0103] The processor(s) 2605 may include central processing units (CPUs) to control the
overall operation of, for example, the host computer. In certain embodiments, the processor(s)
2605 accomplish this by executing software or firmware stored in memory 2610. The processor(s)
2605 may be, or may include, one or more programmable general-purpose or special-purpose
microprocessors, digital signal processors (DSPs), programmable controllers, application specific
integrated circuits (ASICs), programmable logic devices (PLDs), or the like, or a combination of

such devices.

[0104] The memory 2610 can be or include the main memory of the computer system. The
memory 2610 represents any suitable form of random access memory (RAM), read-only memory

(ROM), flash memory, or the like, or a combination of such devices. In use, the memory 2610
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may contain, among other things, a set of machine instructions which, when executed by processor
2603, causes the processor 2605 to perform operations to implement embodiments of the presently

disclosed technology.

[0105] Also connected to the processor(s) 2605 through the interconnect 2625 is a (optional)
network adapter 2615. The network adapter 2615 provides the computer system 2600 with the
ability to communicate with remote devices, such as the storage clients, and/or other storage servers,

and may be, for example, an Ethernet adapter or Fiber Channel adapter.

[0106] FIG. 15 shows a block diagram of an example embodiment of a device 2700 that can
be utilized to implement various portions of the presently disclosed technology. The mobile device
2700 can be a laptop, a smartphone, a tablet, a camcorder, or other types of devices that are capable
of processing videos. The mobile device 2700 includes a processor or controller 2701 to process
data, and memory 2702 in communication with the processor 2701 to store and/or buffer data. For
example, the processor 2701 can include a central processing unit (CPU) or a microcontroller unit
(MCU). In some implementations, the processor 2701 can include a field-programmable gate-
array (FPGA). In some implementations, the mobile device 2700 includes or is in communication
with a graphics processing unit (GPU), video processing unit (VPU) and/or wireless
communications unit for various visual and/or communications data processing functions of the
smartphone device. For example, the memory 2702 can include and store processor-executable
code, which when executed by the processor 2701, configures the mobile device 2700 to perform
various operations, e.g., such as receiving information, commands, and/or data, processing
information and data, and transmitting or providing processed information/data to another device,
such as an actuator or external display. To support various functions of the mobile device 2700,
the memory 2702 can store information and data, such as instructions, software, values, images, and
other data processed or referenced by the processor 2701. For example, various types of Random
Access Memory (RAM) devices, Read Only Memory (ROM) devices, Flash Memory devices, and
other suitable storage media can be used to implement storage functions of the memory 2702. In
some implementations, the mobile device 2700 includes an input/output (I/O) unit 2703 to interface
the processor 2701 and/or memory 2702 to other modules, units or devices. For example, the I/O
unit 2703 can interface the processor 2701 and memory 2702 with to utilize various types of wireless

interfaces compatible with typical data communication standards, e.g., such as between the one or
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more computers in the cloud and the user device. In some implementations, the mobile device
2700 can interface with other devices using a wired connection via the I/O unit 2703. The mobile
device 2700 can also interface with other external interfaces, such as data storage, and/or visual or
audio display devices 2704, to retrieve and transfer data and information that can be processed by
the processor, stored in the memory, or exhibited on an output unit of a display device 2704 or an
external device. For example, the display device 2704 can display a video frame modified based

on the MVPs in accordance with the disclosed technology.

[0107] FIG. 16 is a flowchart of a method 1600 of visual media processing. The method
1600 includes performing (1602), using a rule for using an extended quadtree (EQT) partitioning
process, a conversion between a current block of visual media data and a corresponding bitstream
representation of the block, wherein the EQT partitioning process includes partitioning a given block
into exactly four sub-blocks, at least one of which has a size different from half of width of the given
block times half of a height of the given block, and wherein the rule specifies that in case that the
rule is used for partitioning the current block, then each subblock is further split into a binary tree
(BT) partitioning or another EQT partitioning, and both BT and the another EQT partitioning have

depths that meet a pre-defined relationship.

[0108] Another method of visual media processing includes performing, using a rule for using
an extended quadtree (EQT) partitioning process, a conversion between a current block of visual
media data and a corresponding bitstream representation of the block, wherein the EQT partitioning
process includes partitioning a given block into exactly four sub-blocks, at least one of which has a
size different from half of width of the given block times half of a height of the given block, and
wherein the rule allows the EQT partitioning process for the current block based on a width or a

height of the current block.

[0109] Another method of visual media processing includes performing, using a rule for using
an extended quadtree (EQT) partitioning process, a conversion between a current block of visual
media data and a corresponding bitstream representation of the block, wherein the EQT partitioning
process includes partitioning a given block into exactly four sub-blocks, at least one of which has a
size different from half of width of the given block times half of a height of the given block, and
wherein the rule allows the EQT partitioning process for the current block based on a position of
the current block.
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[0110] Another method of visual media processing includes performing, using a rule for using
an extended quadtree (EQT) partitioning process, a conversion between a current block of visual
media data and a corresponding bitstream representation of the block, wherein the EQT partitioning
process includes partitioning a given block into exactly four sub-blocks, at least one of which has a
size different from half of width of the given block times half of a height of the given block, and
wherein the rule allows a maximum depth of the EQT partitioning process to depend on a distance
between a current picture of the current block and a reference picture for the current block or a

quantization parameter of the current block or a temporal layer id of the current picture.

[0111] In the disclosed embodiments, the bitstream representation of a current block of video
may include bits of a bitstream (compressed representation of a video) that may be non-contiguous
and may depend on header information, as is known in the art of video compression. Furthermore,
a current block may include samples representative of one or more of luma and chroma components,

or rotational variations thereof (e.g, YCrCb or YUV, and so on).
[0112] The listing of clauses below describes some embodiments and techniques as follows.

[0113] L. A method of visual media processing, comprising: performing, using a rule
for using an extended quadtree (EQT) partitioning process, a conversion between a current block of
visual media data and a corresponding bitstream representation of the block, wherein the EQT
partitioning process includes partitioning a given block into exactly four sub-blocks, at least one of
which has a size different from half of width of the given block times half of a height of the given
block; and wherein the rule specifies that in case that the rule is used for partitioning the current
block, then each subblock is further split into a binary tree (BT) partitioning or another EQT
partitioning, and both BT and the another EQT partitioning have depths that meet a pre-defined

relationship.

[0114] 2. The method of clause 1, wherein the conversion includes generating the

current block from the bitstream representation.

[0115] 3. The method of clause 1, wherein the conversion includes generating the

bitstream representation from the current block.

[0116] 4. The method of any of clauses 1 to 3, wherein the EQT partitioning process

partitions the current block into one of only two possible partitionings.
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[0117] 5. The method of clause 4, wherein the current block comprises MxN pixels,
where M and N are integers and wherein the two possible partitions include a first partitioning
comprising an M x N/4 top portion, followed by two side-by-side M/2 x N/2 middle portions,
followed by an M x N/4 bottom portions, or a second partitioning comprising an M/4 x N left portion,
two M/2 x N/2 middle portions and one M/4 x N right portion.

[0118] 6. The method of clause 1, wherein the pre-defined relationship specifies that a
BT and EQT partitions have different values or the pre-defined relationship specifies that the depth
of EQT partitions is equal to a sum of the depth of the BT partitions and quadtree (QT) partitions.

[0119] 7. The method of clause 1, wherein the pre-defined relationship specifies that a

BT and EQT partitions have a same value.

[0120] 8. The method of clause 1, wherein the rule specifies that in case that the current

block is partitioned using BT, each partition is partitioned using one of BT or EQT partitioning.

[0121] 9. The method of clause 1, wherein the rule specifies that, in case that the current
block is partitioned using EQT, each resulting sub-block has a depth value two more than that of the

current block.

[0122] 10. The method of any of clauses 1 to 9, wherein the rule further specifies to use
a same allowed root node size for all blocks in a picture tile or a slice or a picture or a sequence of

pictures as that used for binary tree partitioning.

[0123] 11. The method of any of clauses 1 to 9, wherein the rule further specifies to
use a different allowed root node size for all blocks in a picture tile or a slice or a picture or a

sequence of pictures as that used for binary tree partitioning.

[0124] 12. The method of any of clauses 1 to 9, wherein the bitstream representation is
configured to indicate a maximum allowed root node size for the EQT partitioning process at a video
level, or sequence level or picture level or picture header level or slice header level or tile group

header level or tile level or coding tree unit level.

[0125] 13. The method of any of clauses 1 to 11, wherein the bitstream representation is

configured to include a first field indicative of partitioning of the current block between EQT
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partitioning or BT partitioning and a second field indicative of a splitting direction for the current

block between horizontal and vertical directions.

[0126] 14. The method of clause 11 to 13, wherein the splitting direction is relative to a

split direction of a previous block.

[0127] 14. The method of any of clauses 11 to 14, wherein the first field or the second
field are context coded depending on a depth information of one or more neighboring blocks or a

depth information of a current block.

[0128] 16. The method of clause 15, wherein the neighboring block is an above block or

a left block relative to the current block.

[0129] 17. The method of any of clauses 15 and 16, wherein a quantized value of the
depth information of the one or more neighboring blocks or the depth information of the current

block is used for the context coding.

[0130] 18. A method of visual media processing, comprising: performing, using a rule
for using an extended quadtree (EQT) partitioning process, a conversion between a current block of
visual media data and a corresponding bitstream representation of the block, wherein the EQT
partitioning process includes partitioning a given block into exactly four sub-blocks, at least one of
which has a size different from half of width of the given block times half of a height of the given
block; and wherein the rule allows the EQT partitioning process for the current block based on a

width or a height of the current block.

[0131] 19. The method of clause 18, wherein the conversion includes generating the

current block from the bitstream representation.

[0132] 20. The method of clause 18, wherein the conversion includes generating the bitstream

representation from the current block.

[0133] 21. The method of any of clauses 18 to 20, wherein the rule disallows the EQT
partitioning when the width is greater than or equal to T1 or the height is greater than or equal to

T2, wherein T1 and T2 are integers.

[0134] 22. The method of clause 21, wherein T1 and T2 are pre-defined.
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[0135] 23. The method of clause 21, wherein the bitstream representation is configured

to carry an indication of T1 and T2.

[0136] 24. The method of clause 23, wherein the indication of T1 and T2 is indicated at
a video level or a sequence level or a picture level or a slice header level or a tile group header level

or a tile level or a coding tree unit level.

[0137] 25. The method of any of clauses 18 to 20, wherein the rule disallows the EQT
partitioning when the width is less than or equal to T1 or the height is less than or equal to T2,

wherein T1 and T2 are integers.

[0138] 26. The method of any of clauses 18 to 20, wherein the rule disallows the EQT

partitioning when the width is greater than or equal to the height.

[0139] 27. The method of any of clauses 18 to 20, wherein the rule disallows the EQT

partitioning when the width is less than the height.

[0140] 28. A method of visual media processing, comprising: performing, using a rule
for using an extended quadtree (EQT) partitioning process, a conversion between a current block of
visual media data and a corresponding bitstream representation of the block, wherein the EQT
partitioning process includes partitioning a given block into exactly four sub-blocks, at least one of
which has a size different from half of width of the given block times half of a height of the given
block; and wherein the rule allows the EQT partitioning process for the current block based on a

position of the current block.

[0141] 29. The method of clause 28, wherein the conversion includes generating the

current block from the bitstream representation.

[0142] 30. The method of clause 28, wherein the conversion includes generating the bitstream

representation from the current block.

[0143] 31. The method of any of clauses 28 to 30, wherein the rule disallows the EQT

partitioning process for the current block that is at a bottom border of a video region.

[0144] 32. The method of any of clauses 28 to 30, wherein the rule disallows the EQT

partitioning process for the current block that is at a right border of a video region.
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[0145] 33. The method of any of clauses 28 to 30, wherein the rule disallows the EQT

partitioning process for the current block that is a corner block of a video region.

[0146] 34. The method of clause 33, wherein the comer corresponds to a bottom right

corner of the video region.

[0147] 35. The method of clause 28, wherein the rule allows use of a horizontal EQT
partitioning or a horizontal binary tree partitioning the current block that is at a bottom borderof a

video region.

[0148] 36. The method of clause 28, wherein the rule allows use of a horizontal EQT
partitioning or a horizontal binary tree partitioning the current block that is at a right border of the a

video region.

[0149] 37. The method of any of clauses 1 to 34, wherein in case that the rule disallows
the EQT partitioning process for the current block, then corresponding syntax elements are omitted

from the bitstream representation.

[0150] 38. The method of any of clauses 1 to 33, wherein in case that the rule disallows
the EQT partitioning process for the current block, then corresponding syntax elements are included

with a default value in the bitstream representation

[0151] 39. A method of visual media processing, comprising: performing, using a rule
for using an extended quadtree (EQT) partitioning process, a conversion between a current block of
visual media data and a corresponding bitstream representation of the block, wherein the EQT
partitioning process includes partitioning a given block into exactly four sub-blocks, at least one of
which has a size different from half of width of the given block times half of a height of the given
block; and wherein the rule allows a maximum depth of the EQT partitioning process to depend on
a distance between a current picture of the current block and a reference picture for the current block

or a quantization parameter of the current block or a temporal layer id of the current picture.

[0152] 40. The method of clause 39, wherein the conversion includes generating the

current block from the bitstream representation.

[0153] 41. The method of clause 39, wherein the conversion includes generating the

bitstream representation from the current block.
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[0154] 42. The method of any of clauses 1 to 40, wherein the rule specifies to disable
the EQT partitioning process in case that the current block and neighboring blocks are to be encoded
using skip mode or in case that a coding depth of the current block is above an average coding depth

of previously coded blocks.

[0155] 43. The method of clause 42, wherein the average coding depth is calculated over

previously encoded picture or a slice or a tile in which the current block is positioned.

[0156] 44. The method of clause 42, wherein the average coding depth is calculated for

a temporal layer in which the current block is positioned.

[0157] 45. A video processing apparatus comprising a processor configured to

implement a method recited in any one or more of clauses 1 to 44.

[0158] 46. The apparatus of clause 45, wherein the apparatus is a video encoder.
[0159] 47. The apparatus of clause 45, wherein the apparatus is a video decoder.
[0160] 48. A computer readable media, which comprises a program comprising code for

a processor to carry out a method recited in any one or more of clauses 1 to 44.

[0161] With respect to the above listed clauses and the list of techniques in section 4, the
partitioning techniques may be specified using parameter sets (picture or video parameter sets) or
pre-specified based on a rule. Accordingly, the number of bits needed to signal partitioning of blocks
may be reduced. Similarly, the partitioning decision may also be simplified due to the various rules
specified in this document, thereby allowing for lower complexity implementations of encoders or

decoders.

[0162] Furthermore, the position dependency of the partitioning rule may be based on a video
region in which the current block is present (e.g., clause 26). The video region may include the
current block or a larger portion such as a tile, or a slice or a picture in which the current block is
present.

[0163] FIG. 17 is ablock diagram showing an example video processing system 1700 in which
various techniques disclosed herein may be implemented. Various implementations may include

some or all of the components of the system 1700. The system 1700 may include input 1702 for

receiving video content. The video content may be received in a raw or uncompressed format, e.g.,
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8 or 10 bit multi-component pixel values, or may be in a compressed or encoded format. The input
1702 may represent a network interface, a peripheral bus interface, or a storage interface. Examples
of network interface include wired interfaces such as Ethernet, passive optical network (PON), etc.

and wireless interfaces such as Wi-Fi or cellular interfaces.

[0164] The system 1700 may include a coding component 1704 that may implement the
various coding or encoding methods described in the present document. The coding component
1704 may reduce the average bitrate of video from the input 1702 to the output of the coding
component 1704 to produce a coded representation of the video. The coding techniques are therefore
sometimes called video compression or video transcoding techniques. The output of the coding
component 1704 may be either stored, or transmitted via a communication connected, as represented
by the component 1706. The stored or communicated bitstream (or coded) representation of the
video received at the input 1702 may be used by the component 1708 for generating pixel values or
displayable video that is sent to a display interface 1710. The process of generating user-viewable
video from the bitstream representation is sometimes called video decompression. Furthermore,
while certain video processing operations are referred to as “coding” operations or tools, it will be
appreciated that the coding tools or operations are used at an encoder and corresponding decoding

tools or operations that reverse the results of the coding will be performed by a decoder.

[0165] Examples of a peripheral bus interface or a display interface may include universal
serial bus (USB) or high definition multimedia interface (HDMI) or Displayport, and so on.
Examples of storage interfaces include SATA (serial advanced technology attachment), PCI, IDE
interface, and the like. The techniques described in the present document may be embodied in
various electronic devices such as mobile phones, laptops, smartphones or other devices that are

capable of performing digital data processing and/or video display.

[0166] FIG. 18 is a flowchart for an example method of video processing. The method 1800
includes performing (at step 1802), based at least in part on a rule for using an extended quadtree
(EQT) and/or a BT partitioning process, a conversion between a current block of visual media data

and a corresponding coded representation of the visual media data.

[0167] In some implementations (e.g., embodiments 1, 1(b), and 2), additional modifications
can be performed to method 1800. For example, the EQT partitioning process includes

partitioning a given block into exactly four sub-blocks, at least one of which has a size different
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from half of a width of the given block times half of a height of the given block; and wherein the
rule specifies that if the rule is used for partitioning the current block, then each subblock is further
splitin accordance with a binary tree (BT) partitioning process or a second EQT partitioning process,
and further wherein, both the BT process and the second EQT partitioning process have tree depths
that meet a pre-defined relationship.  Alternatively, the BT partitioning process includes
partitioning a given block into exactly two sub-blocks; and wherein the rule specifies that if the rule
is used for partitioning the current block, then each subblock is further split in accordance with
another binary tree (BT) partitioning process and/or an EQT partitioning process, wherein the EQT
partitioning process includes partitioning a given block into exactly four sub-blocks, at least one of
which has a size different from half of a width of the given block times half of a height of the given
block, and further wherein, both the BT process and the EQT partitioning process have depths that
meet a pre-defined relationship. Alternatively, wherein the EQT partitioning process includes
partitioning a given block into exactly four sub-blocks, at least one of which has a size different
from half of a width of the given block times half of a height of the given block; and wherein the
rule specifies that if the rule is used for partitioning the current block, then a same allowed root node
size is used for all blocks in a tile or a slice or a picture or a sequence of pictures as that used for

binary tree partitioning.

[0168] In some implementations (e.g., embodiments 3 and 4), additional modifications can be
performed to method 1800. For example, the EQT partitioning process includes partitioning a
given block into exactly four sub-blocks, at least one of which has a size different from half of a
width of the given block times half of a height of the given block; wherein the BT partitioning
process includes partitioning a given block into exactly two sub-blocks; and wherein the coded
representation is configured to include a first field indicative of partitioning of the current block
between the EQT partitioning or the BT partitioning process, and a second field indicative of a
splitting direction for the current block between horizontal and vertical directions. Alternatively, the
EQT partitioning process includes partitioning a given block into exactly four sub-blocks, at least
one of which has a size different from half of a width of the given block times half of a height of the
given block; wherein the BT partitioning process includes partitioning a given block into exactly
two sub-blocks; wherein the coded representation is configured to include a first field indicative of
partitioning of the current block between the EQT partitioning or the BT partitioning process, and a

second field indicative of a splitting direction for the current block between horizontal and vertical
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directions, and wherein the first field or the second field are generated by using a context coding
based at least upon a depth information of one or more neighboring blocks or a depth information

of a current block.

[0169] In some implementations (e.g., embodiments 5, 6, 7(a), and 7(b)), additional
modifications can be performed to method 1800. For example, the EQT partitioning process
includes partitioning a given block into exactly four sub-blocks, at least one of which has a size
different from half of width of the given block times half of a height of the given block; and wherein
the rule allows applying the EQT partitioning process for the current block based on a width or a
height of the current block. Alternatively, the EQT partitioning process includes partitioning a
given block into exactly four sub-blocks, at least one of which has a size different from half of width
of the given block times half of a height of the given block; and wherein the rule allows the EQT

partitioning process for the current block based on a position of the current block.

[0170] Some features preferably implemented by some embodiments are now disclosed in

clause-based format.
[0171] 1. A method of visual media processing, comprising:

[0172] performing, based at least in part on a rule for using an extended quadtree (EQT)
partitioning process, a conversion between a current block of visual media data and a corresponding

coded representation of the visual media data,

[0173] wherein the EQT partitioning process includes partitioning a given block into exactly
four sub-blocks, at least one of which has a size different from half of a width of the given block

times half of a height of the given block; and

[0174] wherein the rule specifies that if the rule is used for partitioning the current block,
then each subblock is further split in accordance with a binary tree (BT) partitioning process or a
second EQT partitioning process, and further wherein, both the BT process and the second EQT

partitioning process have tree depths that meet a pre-defined relationship.

[0175] 2. The method of clause 1, wherein the pre-defined relationship specifies that

the BT process and the second EQT partitioning process share a same maximum tree depth.
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[0176] 3. The method of any one or more of clauses 1-2, wherein the second EQT

partitioning process partitions the current block into one of only two possible partitionings.

[0177] 4. The method of clause 3, wherein the current block comprises MxN pixels,
where M and N are integers, and wherein the two possible partitions include a first partitioning
comprising an M x N/4 top portion, followed by two side-by-side M/2 x N/2 middle portions,
followed by an M x N/4 bottom porttion, or a second partitioning comprising an M/4 x N left portion,
two M/2 x N/2 middle portions on top of each other, and one M/4 x N right portion.

[0178] 5. A method of visual media processing, comprising:

[0179] performing, based at least in part on a rule for using a BT partitioning process, a
conversion between a current block of visual media data and a corresponding coded representation

of the visual media data,

[0180] wherein the BT partitioning process includes partitioning a given block into exactly

two sub-blocks; and

[0181] wherein the rule specifies that if the rule is used for partitioning the current block,
then each subblock is further split in accordance with another binary tree (BT) partitioning process
and/or an EQT partitioning process, wherein the EQT partitioning process includes partitioning a
given block into exactly four sub-blocks, at least one of which has a size different from half of a
width of the given block times half of a height of the given block, and further wherein, both the BT

process and the EQT partitioning process have depths that meet a pre-defined relationship.

[0182] 6. The method of any one or more of clauses 1-5, wherein the pre-defined
relationship specifies that BT and EQT partitions have different tree depth increment values after

splitting one block into sub-blocks according to the BT and/or EQT partitions.

[0183] 7. The method of any one or more of clauses 5-6, wherein the pre-defined
relationship specifies that if a tree depth of the given block is less than a maximum tree depth, then
a given subblock is further split in accordance with the BT partitioning process and/or the EQT

partitioning process.
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[0184] 8. The method of clause 7, wherein the pre-defined relationship specifies that
the maximum tree depth of EQT partitions is equal to a sum of the maximum tree depth of the BT

partitions and the maximum tree depth of the quadtree (QT) partitions.

[0185] 9. The method of clause 1, wherein the rule specifies that if the current block is
partitioned using the EQT partitioning process, each resulting sub-block has a depth value two more

than a depth value of the current block.
[0186] 10. A method of visual media processing, comprising:

[0187] performing, based at least in part on a rule for using an extended quadtree (EQT)
partitioning process, a conversion between a current block of visual media data and a corresponding

coded representation of the visual media data,

[0188] wherein the EQT partitioning process includes partitioning a given block into exactly
four sub-blocks, at least one of which has a size different from half of a width of the given block

times half of a height of the given block; and

[0189] wherein the rule specifies that if the rule is used for partitioning the current block,
then a same allowed root node size is used for all blocks in a tile or a slice or a picture or a sequence

of pictures as that used for binary tree partitioning.

[0190] 11. The method of clause 10, wherein the rule further specifies to use a different
allowed root node size for all blocks in a tile or a slice or a picture or a sequence of pictures as an

allowed root node size used for binary tree partitioning.

[0191] 12. The method of clause 10, wherein the allowed root node size is a maximum
root node size, and wherein the coded representation is configured to indicate a maximum allowed
root node size for the EQT partitioning process at a video level, or sequence level or picture level
or picture header level or slice header level or tile group header level or tile level or coding tree unit

level.

[0192] 13. The method of clause 10, wherein the rule further specifies a maximum size

of the EQT partitioning process.

[0193] 14. The method of clause 13, wherein the maximum size of the EQT partitioning

process is 32.
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[0194] 15. The method of clause 13, wherein the maximum size of the EQT partitioning

process is 64.
[0195] 16. A method of visual media processing, comprising:

[0196] performing, based at least in part on a rule for using an EQT partitioning process or
a BT partitioning process, a conversion between a current block of visual media data and a

corresponding coded representation of the visual media data,

[0197] wherein the EQT partitioning process includes partitioning a given block into exactly
four sub-blocks, at least one of which has a size different from half of a width of the given block

times half of a height of the given block;

[0198] wherein the BT partitioning process includes partitioning a given block into exactly

two sub-blocks; and

[0199] wherein the coded representation is configured to include a first field indicative of
partitioning of the current block between the EQT partitioning or the BT partitioning process, and a
second field indicative of a splitting direction for the current block between horizontal and vertical

directions.

[0200] 17. The method of clause 16, wherein the coded representation includes a

partition splitting pattern table as shown below:

Bin String Partition types

Binindex |0 1 2 3

value 1 - - - Quad-Tree

value 0 0 - - Non-QT Split

value 0 1 0 0 Horizontal BT

value 0 1 0 1 Vertical BT

value 0 1 1 0 Horizontal EQT (marked as
EQT_CEN_HOR)

value 0 1 1 1 Vertical EQT (marked as
EQT_CEN_VER)
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Meaning 1:QT | O: non-split 0: BT 0: splitin
of a bin O:non- | 1: split with 1: EQT | horizonal
value QT BT or EQT direction
L: splitin
vertical
direction
[0201] 18. The method of clause 16, wherein the coded representation is configured to

include a third field indicative of partitioning of the current block between one of: enabling an
EQT/BT partitioning process or a lack of further splitting, and wherein the third field is signaled

prior to signaling the first field and the second field.
[0202] 19. The method of clause 18, further comprising:

[0203] upon determining that the third field indicates the lack of further splitting, disabling a

signaling of the first field and the second field in the coded representation.
[0204] 20. The method of clause 18, further comprising:

[0205] upon determining that the third field indicates enabling the EQT/BT partitioning

process, signaling the first field and the second field in the coded representation.

[0206] 21. The method of clause 16, wherein the coded representation is configured to
include a fourth field indicative of partitioning of the current block among one of: a QT partitioning
process or a non-QT partitioning process, and wherein the fourth field is signaled prior to signaling

the first field and the second field.
[0207] 22. The method of clause 16, further comprising:

[0208] upon determining that the fourth field indicates a use of the QT partitioning process,

disabling a signaling of the first field and the second field in the coded representation.

[0209] 23. The method of any one or more of clauses 21 and 22, wherein the fourth field
is signaled prior to signaling the third field.

[0210] 24. The method of clause 21, further comprising:
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[0211] upon determining that the fourth field indicates a use of the QT partitioning process,

disabling a signaling of the third field in the coded representation.
[0212] 25. The method of clause 21, further comprising:

[0213] upon determining that the fourth field indicates a use of the non-QT partitioning

process, signaling the third field in the coded representation.

[0214] 26. The method of clause 16, wherein the first field is signaled prior to signaling
the second field and the third field.

[0215] 27. The method of clause 16, wherein if the first field indicates that the EQT
partitioning process is applied to the current video block, then the second field is signaled to indicate

which of a horizontal EQT or a vertical EQT is applied.

[0216] 28. The method of clause 27, wherein the horizontal EQT splits one block of size
W X H into a first set of two blocks each of size W/4 X H and a second set of two blocks each of
size W/2 X H/2.

[0217] 29. The method of clause 27, wherein the vertical EQT splits one block of size
W X H into a first set of two blocks each of size W X H/4 and a second set of two blocks each of
size W/2 X H/2.

[0218] 30. A method of visual media processing, comprising:

[0219] performing, based at least in part on a rule for using a EQT partitioning process or a
BT partitioning process, a conversion between a current block of visual media data and a

corresponding coded representation of the visual media data,

[0220] wherein the EQT partitioning process includes partitioning a given block into exactly
four sub-blocks, at least one of which has a size different from half of a width of the given block

times half of a height of the given block;

[0221] wherein the BT partitioning process includes partitioning a given block into exactly

two sub-blocks;

[0222] wherein the coded representation is configured to include a first field indicative of

partitioning of the current block between the EQT partitioning or the BT partitioning process, and a
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second field indicative of a splitting direction for the current block between horizontal and vertical

directions, and

[0223] wherein the first field or the second field are generated by using a context coding
based at least upon a depth information of one or more neighboring blocks or a depth information

of a current block.

[0224] 31. The method of clause 30, wherein, relative to the current block, the one or

more neighboring blocks is a block spatially above or a block spatially left.

[0225] 32. The method of any one or more of clauses 30-31, wherein the depth
information of the one or more neighboring blocks or the depth information of the current block
corresponds to a depth of the QT partitioning process, a depth of the BT partitioning process, or a

depth of a quad-tree partitioning process associated with the rule.

[0226] 33. The method of any one or more of clauses 30 to 32, wherein a quantized value
of the depth information of the one or more neighboring blocks or the depth information of the

current block is used for the context coding.

[0227] 34. The method of any one or more of clauses 30 to 32, wherein the rule specifies
that if the rule is used for partitioning the current block, then each subblock is further split in

accordance with another binary tree (BT) partitioning process and/or another EQT partitioning

process.
[0228] 35. A method of visual media processing, comprising:
[0229] performing, using a rule for using an extended quadtree (EQT) partitioning process,

a conversion between a current block of visual media data and a corresponding coded representation

of the visual media data,

[0230] wherein the EQT partitioning process includes partitioning a given block into exactly
four sub-blocks, at least one of which has a size different from half of width of the given block times

half of a height of the given block; and

[0231] wherein the rule allows applying the EQT partitioning process for the current block
based on a width or a height of the current block.

47



WO 2020/084602 PCT/IB2019/059216

[0232] 36. The method of clause 35, wherein the rule disallows the EQT partitioning
process when the width of the current block is greater than or equal to T1, or the height of the current

block is greater than or equal to T2, and wherein T1 and T2 are integers.

[0233] 37. The method of clause 35, wherein the rule disallows the EQT partitioning
process when the height of the current block is greater than or equal to T1, and the width of the

current block is greater than or equal to T2, and wherein T1 and T2 are integers.

[0234] 38. The method of any one or more of clauses 35 to 37, wherein the rule specifies
disallowing the EQT partitioning when the width of the current block is less than or equal to T1, or

the height of the current block is less than or equal to T2, and wherein T1 and T2 are integers.

[0235] 39. The method of any one or more of clauses 35 to 37, wherein the rule specifies
disallowing the EQT partitioning when the height of the current block is less than or equal to T1, or

the width of the current block is less than or equal to T2, and wherein T1 and T2 are integers.

[0236] 40. The method of any one or more of clauses 35 to 37, wherein the rule specifies
disallowing a horizontal EQT partitioning when the width of the current block is greater than or
equal to T1, wherein the horizontal EQT partitioning splits one block of size W X H into a first set
of two blocks each of size W/4 X H and a second set of two blocks each of size W/2 X H/2.

[0237] 41. The method of any one or more of clauses 35 to 37, wherein the rule specifies
disallowing a horizontal EQT partitioning when the height of the current block is greater than or
equal to T1, wherein the horizontal EQT partitioning splits one block of size W X H into a first set
of two blocks each of size W/4 X H and a second set of two blocks each of size W/2 X H/2.

[0238] 42. The method of any one or more of clauses 35 to 37, wherein the rule specifies
disallowing a vertical EQT partitioning when the width of the current block is less than T1, wherein
the vertical EQT partitioning splits one block of size W X H into a first set of two blocks each of
size W X H/4 and a second set of two blocks each of size W/2 X H/2.

[0239] 43. The method of any one or more of clauses 35 to 37, wherein the rule specifies
disallowing a vertical EQT partitioning when the height of the current block is less than T1, wherein
the vertical EQT partitioning splits one block of size W X H into a first set of two blocks each of
size W X H/4 and a second set of two blocks each of size W/2 X H/2.
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[0240] 44. The method of any one or more of clauses 35 to 39, wherein the rule specifies
disallowing the EQT partitioning when at least one of the four sub-blocks has a width or a height

equal to K, and wherein, during the conversion, an application of a KxK transform is unsupported.

[0241] 45. The method of any one or more of clauses 35 to 44, wherein the rule specifies

allowing or disallowing the EQT partitioning conditionally based on sub-block sizes.

[0242] 46. The method of any one or more of clauses 36 to 45, wherein T1 and/or T2

are pre-defined quantities.

[0243] 47. The method of any one or more of clauses 36 to 45, wherein the coded

representation is configured to include an indication of T1 and/or T2.

[0244] 48. The method of clause 47, wherein the indication of T1 and/or T2 is included
at a video level, a sequence level, a picture level, a slice header level, a tile group header level, a tile

level, or a coding tree unit level.
[0245] 49. A method of visual media processing, comprising:

[0246] performing, using a rule for using an extended quadtree (EQT) partitioning process,
a conversion between a current block of visual media data and a corresponding bitstream

representation of the visual media data,

[0247] wherein the EQT partitioning process includes partitioning a given block into exactly
four sub-blocks, at least one of which has a size different from half of width of the given block times

half of a height of the given block; and

[0248] wherein the rule allows the EQT partitioning process for the current block based on

a position of the current block.

[0249] 50. The method of clause 49, wherein the rule disallows the EQT partitioning

process for the current block that is located at a bottom border of a video region.

[0250] 51. The method of any one or more of clauses 49 to 50, wherein the rule disallows

the EQT partitioning process for the current block that is at a right border of a video region.

[0251] 52. The method of any one or more of clauses 49 to 50, wherein the rule disallows

the EQT partitioning process for the current block that is at a corner of a video region.
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[0252] 53. The method of clause 52, wherein the comer corresponds to a bottom right

corner of the video region.

[0253] 54. The method of clause 49, wherein the rule allows use of a horizontal EQT
partitioning or a horizontal binary tree partitioning of the current block when the current block is at

a bottom border of a video region.

[0254] 55. The method of clause 49, wherein the rule allows use of a horizontal EQT
partitioning or a horizontal binary tree partitioning of the current block when the current block is at

a right border of a video region.

[0255] 56. The method of any one or more of clauses 50 to 54, wherein the video region

is a picture including the current block.
[0256] 57. A method of visual media processing, comprising:

[0257] performing, using a rule for using an extended quadtree (EQT) partitioning process,
a conversion between a current block of visual media data and a corresponding coded representation

of the visual media data,

[0258] wherein the EQT partitioning process includes partitioning a given block into exactly
four sub-blocks, at least one of which has a size different from half of width of the given block times

half of a height of the given block; and

[0259] wherein, if the rule disallows the EQT partitioning process for the current block, then
corresponding syntax elements associated with the EQT partitioning process are omitted from the

coded representation.
[0260] 58. A method of visual media processing, comprising:

[0261] performing, using a rule for using an extended quadtree (EQT) partitioning process,
a conversion between a current block of visual media data and a corresponding coded representation

of the block,

[0262] wherein the EQT partitioning process includes partitioning a given block into exactly
four sub-blocks, at least one of which has a size different from half of width of the given block times

half of a height of the given block; and
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[0263] wherein, regardless if the rule allows or disallows the EQT partitioning process for
the current block, then corresponding syntax elements associated with the EQT partitioning process

are signaled in the coded representation.
[0264] 59. The method of clause 58, further comprising:

[0265] upon determining that the EQT partitioning process is disallowed, using the syntax

elements to signal that the EQT partitioning process is not applied.

[0266] 60. A video processing apparatus comprising a processor configured to

implement a method recited in any one or more of clauses 1 to 59.

[0267] 61. The apparatus of clause 60, wherein the apparatus is a video encoder.
[0268] 62. The apparatus of clause 60, wherein the apparatus is a video decoder.
[0269] 63. A computer readable media, which comprises a program comprising code for

a processor to carry out a method recited in any one or more of clauses 1 to 59.

[0270] Some embodiments of the disclosed technology include making a decision or
determination to enable a video processing tool or mode. In an example, when the video processing
tool or mode is enabled, the encoder will use or implement the tool or mode in the processing of a
block of video, but may not necessarily modify the resulting bitstream based on the usage of the tool
or mode. That is, a conversion from the block of video to the bitstream representation of the video
will use the video processing tool or mode when it is enabled based on the decision or determination.
In another example, when the video processing tool or mode is enabled, the decoder will process
the bitstream with the knowledge that the bitstream has been modified based on the video processing
tool or mode. That is, a conversion from the bitstream representation of the video to the block of
video will be performed using the video processing tool or mode that was enabled based on the

decision or determination.

[0271] Some embodiments of the disclosed technology include making a decision or
determination to disable a video processing tool or mode. In an example, when the video processing
tool or mode is disabled, the encoder will not use the tool or mode in the conversion of the block of
video to the bitstream representation of the video. In another example, when the video processing

tool or mode is disabled, the decoder will process the bitstream with the knowledge that the bitstream
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has not been modified using the video processing tool or mode that was enabled based on the

decision or determination.

[0272] The disclosed and other embodiments, modules and the functional operations
described in this document can be implemented in digital electronic circuitry, or in computer
software, firmware, or hardware, including the structures disclosed in this document and their
structural equivalents, or in combinations of one or more of them. The disclosed and other
embodiments can be implemented as one or more computer program products, i.e., one or more
modules of computer program instructions encoded on a computer readable medium for execution
by, or to control the operation of, data processing apparatus. The computer readable medium can
be a machine-readable storage device, a machine-readable storage substrate, a memory device, a
composition of matter effecting a machine-readable propagated signal, or a combination of one or
more them. The term “data processing apparatus” encompasses all apparatus, devices, and
machines for processing data, including by way of example a programmable processor, a computer,
or multiple processors or computers. The apparatus can include, in addition to hardware, code that
creates an execution environment for the computer program in question, e.g., code that constitutes
processor firmware, a protocol stack, a database management system, an operating system, or a
combination of one or more of them. A propagated signal is an artificially generated signal, e.g.,
a machine-generated electrical, optical, or electromagnetic signal, that is generated to encode

information for transmission to suitable receiver apparatus.

[0273] A computer program (also known as a program, software, software application, script,
or code) can be written in any form of programming language, including compiled or interpreted
languages, and it can be deployed in any form, including as a stand-alone program or as a module,
component, subroutine, or other unit suitable for use in a computing environment. A computer
program does not necessarily correspond to a file in a file system. A program can be stored in a
portion of a file that holds other programs or data (e.g., one or more scripts stored in a markup
language document), in a single file dedicated to the program in question, or in multiple coordinated
files (e.g., files that store one or more modules, sub programs, or portions of code). A computer
program can be deployed to be executed on one computer or on multiple computers that are located

at one site or distributed across multiple sites and interconnected by a communication network.
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[0274] The processes and logic flows described in this document can be performed by one or
more programmable processors executing one or more computer programs to perform functions by
operating on input data and generating output. The processes and logic flows can also be
performed by, and apparatus can also be implemented as, special purpose logic circuitry, e.g., an

FPGA (field programmable gate array) or an ASIC (application specific integrated circuit).

[0275] Processors suitable for the execution of a computer program include, by way of
example, both general and special purpose microprocessors, and any one or more processors of any
kind of digital computer. Generally, a processor will receive instructions and data from a read only
memory or a random-access memory or both. The essential elements of a computer are a processor
for performing instructions and one or more memory devices for storing instructions and data.
Generally, a computer will also include, or be operatively coupled to receive data from or transfer
data to, or both, one or more mass storage devices for storing data, e.g., magnetic, magneto optical
disks, or optical disks. However, a computer need not have such devices. Computer readable
media suitable for storing computer program instructions and data include all forms of non-volatile
memory, media and memory devices, including by way of example semiconductor memory devices,
e.g., EPROM, EEPROM, and flash memory devices; magnetic disks, e.g., internal hard disks or
removable disks; magneto optical disks; and CD ROM and DVD-ROM disks. The processor and

the memory can be supplemented by, or incorporated in, special purpose logic circuitry.

[0276] While this patent document contains many specifics, these should not be construed as
limitations on the scope of any invention or of what may be claimed, but rather as descriptions of
features that may be specific to particular embodiments of particular inventions. Certain features
that are described in this patent document in the context of separate embodiments can also be
implemented in combination in a single embodiment. Conversely, various features that are
described in the context of a single embodiment can also be implemented in multiple embodiments
separately or in any suitable subcombination. Moreover, although features may be described
above as acting in certain combinations and even initially claimed as such, one or more features
from a claimed combination can in some cases be excised from the combination, and the claimed

combination may be directed to a subcombination or variation of a subcombination.

[0277] Similarly, while operations are depicted in the drawings in a particular order, this
should not be understood as requiring that such operations be performed in the particular order
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shown or in sequential order, or that all illustrated operations be performed, to achieve desirable
results. Moreover, the separation of various system components in the embodiments described in

this patent document should not be understood as requiring such separation in all embodiments.

[0278] Only a few implementations and examples are described and other implementations,
enhancements and variations can be made based on what is described and illustrated in this patent

document.
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CLAIMS

What is claimed is:

L. A method of visual media processing, comprising:

performing, based at least in part on arule for using an extended quadtree (EQT) partitioning
process or a binary tree (BT) partitioning process, a conversion between a current
block of visual media data and a corresponding coded representation of the visual
media data,

wherein the EQT partitioning process includes partitioning a given block into exactly four
sub-blocks, at least one of which has a size different from half of a width of the given
block times half of a height of the given block;

wherein the BT partitioning process includes partitioning a given block into exactly two sub-
blocks; and

wherein the coded representation is configured to include a first field indicative of
partitioning of the current block between the EQT partitioning or the BT partitioning
process, and a second field indicative of a splitting direction for the current block

between horizontal and vertical directions.

2. The method of claim 1, wherein the coded representation includes a partition splitting

pattern table as shown below:

Bin String Partition types
Binindex |0 1 2 3
value 1 - - - Quad-Tree
value 0 0 - - Non-QT Split
value 0 1 0 0 Horizontal BT
value 0 1 0 1 Vertical BT
value 0 1 1 0 Horizontal EQT (marked as
EQT_CEN_HOR)
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value 0 1 1 1 Vertical EQT (marked as
EQT_CEN_VER)

Meaning 1:QT | O: non-split 0: BT 0: splitin
of a bin O:non- | 1: split with 1: EQT | horizonal

value QT BT or EQT direction
L: splitin
vertical
direction
3. The method of claim 1, wherein the coded representation is configured to include a

third field indicative of partitioning of the current block between one of: enabling an EQT/BT
partitioning process or a lack of further splitting, and wherein the third field is signaled prior to

signaling the first field and the second field.

4. The method of claim 3, further comprising:
upon determining that the third field indicates the lack of further splitting, disabling a signaling of

the first field and the second field in the coded representation.

5. The method of claim 3, further comprising:
upon determining that the third field indicates enabling the EQT/BT partitioning process, signaling

the first field and the second field in the coded representation.

6. The method of claim 1, wherein the coded representation is configured to include a
fourth field indicative of partitioning of the current block among one of: a QT partitioning process
or a non-QT partitioning process, and wherein the fourth field is signaled prior to signaling the first

field and the second field.

7. The method of claim 1, further comprising:
upon determining that the fourth field indicates a use of the QT partitioning process, disabling a

signaling of the first field and the second field in the coded representation.
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8. The method of any one or more of claims 6 and 7, wherein the fourth field is signaled

prior to signaling the third field.

9. The method of claim 6, further comprising:
upon determining that the fourth field indicates a use of the QT partitioning process, disabling a

signaling of the third field in the coded representation.

10.  The method of claim 6, further comprising:
upon determining that the fourth field indicates a use of the non-QT partitioning process, signaling

the third field in the coded representation.

11.  The method of claim 1, wherein the first field is signaled prior to signaling the second

field and the third field.

12. The method of claim 1, wherein if the first field indicates that the EQT partitioning
process is applied to the current video block, then the second field is signaled to indicate which of

a horizontal EQT or a vertical EQT is applied.

13. The method of claim 12, wherein the horizontal EQT splits one block of size W X H
into a first set of two blocks each of size W/4 X H and a second set of two blocks each of size W/2
X H/2.

14. The method of claim 12, wherein the vertical EQT splits one block of size W X H
into a first set of two blocks each of size W X H/4 and a second set of two blocks each of size W/2
X H/2.

15. A method of visual media processing, comprising:

performing, based at least in part on a rule for using a extended quadtree (EQT) partitioning
process or a binary tree (BT) partitioning process, a conversion between a current
block of visual media data and a corresponding coded representation of the visual

media data,
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wherein the EQT partitioning process includes partitioning a given block into exactly four
sub-blocks, at least one of which has a size different from half of a width of the given
block times half of a height of the given block;

wherein the BT partitioning process includes partitioning a given block into exactly two sub-
blocks;

wherein the coded representation is configured to include a first field indicative of
partitioning of the current block between the EQT partitioning or the BT partitioning
process, and a second field indicative of a splitting direction for the current block
between horizontal and vertical directions, and

wherein the first field or the second field are generated by using a context coding based at
least upon a depth information of one or more neighboring blocks or a depth

information of a current block.

16. The method of claim 15, wherein, relative to the current block, the one or more

neighboring blocks is a block spatially above or a block spatially left.

17. The method of any one or more of claims 15-16, wherein the depth information of
the one or more neighboring blocks or the depth information of the current block corresponds to a
depth of the QT partitioning process, a depth of the BT partitioning process, or a depth of a quad-

tree partitioning process associated with the rule.

18. The method of any one or more of claims 15 to 17, wherein a quantized value of the
depth information of the one or more neighboring blocks or the depth information of the current

block is used for the context coding.

19. The method of any one or more of claims 15 to 17, wherein the rule specifies that if
the rule is used for partitioning the current block, then each subblock is further split in accordance

with another binary tree (BT) partitioning process and/or another EQT partitioning process.

20. A video processing apparatus comprising a processor configured to implement a

method recited in any one or more of claims 1 to 19.
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21. The apparatus of claim 20, wherein the apparatus is a video encoder.
22. The apparatus of claim 20, wherein the apparatus is a video decoder.
23. A computer readable media, which comprises a program comprising code for a

processor to carry out a method recited in any one or more of claims 1 to 19.
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