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&k’x A computer-implemented method for video coding, comprising:
\X"\ determining an end transform unit size for individual leaf nodes of a transform unit
quadt?ég pattern portion of a quadtree pattern agsociated with a target coding unit;
détgrmining a context index value associated with the individual leaf nodes of the
transform ﬁﬁi&quadtree pattern portion based at least in part on the end transform unit size; and

coding }hg target coding unit based at least in part on the determined context index value.

s,

kN

%,

2. The method\“‘q\f claim 1, wherein the determination of the context index value is

erformed as part of a context adaptive entropy coding operation.
p p X p Py g
\
\

3. The method of clairﬁg‘l, wherein the determination of the context index value is

performed as part of a context aa'aptive entropy coding operation to code one or more transform

split flags. AN
\
4, The method of claim 1, wherein the determination of the context index value is limited to
"'\.“
only three potential contexts. \\\
A,
N\
N,
5. The method of claim 1, wherein the det&!g\qination of the context index value further
. B
comprises: "

implicitly inferring a split flag of one when thetransform unit has a size in excess of
\
32x32, and wherein the inferred split flag of one is not expli\‘csj\tly coded; and

implicitly inferring a split flag of zero when the end trﬁh§form unit has a size of 4x4, and

AN
R

wherein the inferred split flag of zero is not explicitly coded. N\
’\,\
\
6. The method of claim 1, wherein the determination of the coﬁtgxt index value further
comprises; \.\

\\ .
explicitly determining a context index valuc of zero when the end trapsform unit has a
AN

size of 32x32; \\

explicitly determining a context index value of 1 when the end transform Lhi\it has a size
AN
of 16x16; and AN

explicitly determining a context index value of 2 when the end transform unit héﬁ‘g\a size

of 8x8.
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7. The method of claim 1, wherein the determination of the context index value further

N\ .
“comprises:

\.  implicitly inferring a split flag of one when the transform unit has a size in excess of
\
32x32, and wherein the inferred split flag of one is not explicitly coded;
i ilicitly inferring a split flag of zero when the end transform unit has a size of 4x4, and

wherein the\inferred split flag of zero is not explicitly coded;

explicitly determining a context index value of zero when the end transform unit has a
\\

size of 32x32; \\

explicitly de;i\egmining a context index value of 1 when the end transform unit has a size
AN

N,

of 16x16; and \

explicitly determining a context index value of 2 when the end transform unit has a size

N

of 8x8. . AN

8. The method of claim 1, wﬁqrein the determination of the context index value further
N

comprises: \\

implicitly inferring a split flag o}\o\ne when the transform unit has a size in excess of
32x32, and wherein the inferred split flag of 61\1\6 is not explicitly coded,;

N
implicitly inferring a split flag of zero wl-\en the end transform unit has a size of 4x4, and

wherein the inferred split flag of zero is not explicif*lx coded;

explicitly determining a context index value \Gf\zero when the end transform unit has a
™

size of 32x32; h

explicitly determining a context index value of 1 when the end transform unit has a size
N

of 16x16; and \\

N
explicitly determining a context index value of 2 when thé\sld transform unit has a size

of 8x8,
AN

wherein the determination of the context index value is perforﬁx@\d as part of a context

N\

adaptive entropy coding operation to code one or more transform split flags, \

. N .
wherein the determination of the context index value is limited to oﬁlxthrcc potential

contexts.
AN
AN
9. A system for video coding on a computer, comprising: \
a display device configured to present video data; «\
one or more processors communicatively coupled to the display device; \’“\\
one or more memory stores communicatively coupled to the one or more processors; N
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a context derivation logic module communicatively coupled to the one or more

ocessors and configured to determine an end transform unit size for individual leaf nodes of a

trl;\ﬁag)rm unit quadtree pattern portion of a quadtree pattern associated with a target coding unit,

and de\imine a context index value associated with the individual leaf nodes of the transform

unit quadttee pattern portion based at least in part on the end transform unit size; and

a coder communicatively coupled to the context derivation logic module and configured

to code the targgst coding unit based at least in part on the determined context index value.

10.  The system o

as part of a context adaptive entropy coding operation to code one or more transform split

flags.

laim 9, wherein the determination of the context index value is performed

11.  The system of claim 9,\wherein the determination of the context index value is limited to

only three potential contexts.

12.  The system of claim 9, wherein‘gontext derivation logic module is further configured to:

implicitly infer a split flag of one When the transform unit has a size in excess of 32x32,

and wherein the inferred split flag of one is i}b\t\z(plicitly coded; and

implicitly infer a split flag of zero when the end transform unit has a size of 4x4, and

wherein the inferred split flag of zero is not explicitly coded.

13.  The system of claim 9, wherein context derivatiomlogic module is further configured to:

explicitly determine a context index value of zero when the end transform unit has a size

of 32x32;

explicitly determine a context index value of 1 when the énd transform unit has a size of

16x16; and

explicitly determine a context index value of 2 when the end transform unit has a size of

8x8. S,

\
N\

14.  The system of claim 9, wherein context derivation logic module is ful“[he}\conﬁgured to:

implicitly infer a split flag of one when the transform unit has a size in excegs of 32x32,

and wherein the inferred split flag of one is not explicitly coded,

implicitly infer a split flag of zero when the end transform unit has a size of 4

wherein the inferred split flag of zero is not explicitly coded,;

26

)ﬁm

£

N

\

N\

d



WO 2014/028125 PCT/US2013/047198

\X explicitly determine a context index value of zero when the end transform unit has a size
\\\ of 32x32;
\ explicitly determine a context index value of 1 when the end transform unit has a size of
;\é‘x\i 6; and

5 K\Xexplicitly determine a context index value of 2 when the end transform unit has a size of

8x8, \\
whergin the determination of the context index value is performed as part of a context
adaptive entropy coding operation to code one or more transform split flags,

wherein the determination of the context index value is limited to only three potential
3,
AN

10 contexts. \

N
15. A system comprisif\i‘g:

an antenna conﬁgure}l\o receive an encoded bitstream of video data; and
a video decoder communicatively coupled to the antenna and configured to decode the
15  encoded bitstream, wherein the Vid\;\é\dccoder is configured to:
determine an end transf%gm unit size for individual leaf nodes of a transform unit
quadtree pattern portion of a quadtree pattern associated with a target coding unit;
determine a context index value associated with the individual leaf nodes of the
transform unit quadtree pattern portion based at least in part on the end transform unit
20 size; and
code the target coding unit based at least, in part on the determined context index

value.

16. The system of claim 15, wherein the determination f the context index value is

25  performed as part of a context adaptive entropy coding operation to.code one or more transform

split flags.
17. The system of claim 15, wherein the dctermination of the context ilf‘élgx value is limited
to only three potential contexts. \’\

30
18.  The system of claim 15, wherein the determination of the context index Va‘}u\e further
comprises: \\\

implicitly inferring a split flag of one when the transform unit has a size in excess of

32x32, and wherein the inferred split flag of one is not explicitly coded; and \

AN
. \
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implicitly inferring a split flag of zero when the end transform unit has a size of 4x4, and

N\
\Z(\herein the inferred split flag of zero is not explicitly coded.

\

19. \;{he system of claim 15, wherein the determination of the context index value further
Y
comprises;
N . .. . .
explicitly determining a context index value of zero when the end transform unit has a
size of 32x32; N\
*,
explicitly \dg‘tcrmining a context index value of 1 when the end transform unit has a size
N,
of 16x16; and N

AN
\'*- - » . . -
explicitly deterrrhgmg a context index value of 2 when the end transform unit has a size

*

of 8x8. \\

\’\

20. The system of claim 15\;“xxvherei11 the determination of the context index value further
comprises: ) ‘

implicitly inferring a split ﬂag\gf one when the transform unit has a size in excess of
32x32, and wherein the inferred split ﬂag\af one is not explicitly coded;

implicitly inferring a split flag of ze;\éﬁilen the end transform unit has a size of 4x4, and
wherein the inferred split flag of zero is not exp‘ "g\%ﬂy coded,

explicitly determining a context index valte of zero when the end transform unit has a
size of 32x32; \

explicitly determining a context index value of }\Khen the end transform unit has a size
of 16x16; and

explicitly determining a context index value of 2 whenthe end transform unit has a size
of 8x8,

wherein the determination of the context index value is performed as part of a context
adaptive entropy coding operation to code one or more transform split fl gs,

wherein the determination of the context index value is limited t\o only three potential
contexts. \

,

21. An article for video coding on a computer comprising a computer pr&g\m product

having stored therein instructions that, if executed, result in; \X‘
form unit

determining an end transform unit size for individual leaf nodes of a trans

quadtree pattern portion of a quadtree pattern associated with a target coding unit; \
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determining a context index value associated with the individual leaf nodes of the

transform unit quadtree pattern portion based at least in part on the end transform unit size; and

coding the target coding unit based at least in part on the determined context index value.

22. h\s article of claim 21, wherein the determination of the context index value is

performed as part of a context adaptive entropy coding operation to code one or more transform

split flags.

23. The article oficlaim 21, wherein the determination of the context index value is limited to

only three potential contexts.

24, The article of claim 2 1, wherein the determination of the context index value further
comprises:

implicitly inferring a split flag of one when the transform unit has a size in excess of
32x32, and wherein the inferred split flag of one is not explicitly coded; and

implicitly inferring a split flag of Zero when the end transform unit has a size of 4x4, and

wherein the inferred split flag of zero is not

25. The article of claim 21, wherein the detexmination of the context index value further

comprises: _
explicitly determining a context index value of when the end transform unit has a
size of 32x32; \
explicitly determining a context index value of 1 whehe end transform unit has a size
of 16x16; and '

explicitly determining a context index value of 2 when the end transform unit has a size

of 8x8&.

26. The article of claim 21, whercin the determination of the context nptx value further

comprises:

implicitly inferring a split flag of one when the transform unit has a size\in excess of

32x32, and wherein the inferred split flag of one is not explicitly coded,;

implicitly inferring a split flag of zero when the end transform unit has a size of 4x4, and

wherein the inferred split flag of zero is not explicitly coded;
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explicitly determining a context index value of zero when the end transform unit has a
size of 32x32;

explicitly determining a context index value of 1 when the end transform unit has a size
of 16x16; and

explicitly determining a context index value of 2 when the end transform unit has a size

of 8x8,

wherein\the determination of the context index value is performed as part of a context
adaptive entropy ceding operation to code one or more transform split flags,

wherein the determination of the context index value is limited to only three potential
contexts.
27. An apparatus, comprisu%

means for determining an‘end transform unit size for individual leaf nodes of a transform
unit quadtree pattern portion of a quadtree pattern associated with a target coding unit, and for
determining a context index value associated with the individual leaf nodes of the transform unit
quadtree pattern portion based at least in part on the end transform unit size; and

means for coding the target coding uhit based at least in part on the determined context

index value.

28.  The apparatus of claim 27, wherein the determination of the context index value is
performed as part of a context adaptive entropy coding operation to code one or more transform
split flags, and wherein the determination of the context index value is limited to only three

potential contexts.
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What is claimed is:

1. An apparatus, comprising:
circuitry to:

determine a transform unit (TU) size for a node of a TU quadtree, the TU associated

with a coding unit (CU) and the TU associated with a video frame,

determine a context index value associated with an individual node of the TU
quadtree based at least in part on the TU size, wherein to determine a context index value, the

circuitry is to determine a value of 5-log 2(TU size); and

determine a transform split flag based at least in part on the determined context index

value.

2. The apparatus of claim 1, wherein the determination of the context index value is
performed as part of a context adaptive entropy coding operation to determine one or more

transform split flags.

3. The apparatus of claim 1, wherein the determination of the context index value is
performed as part of an entropy Context-adaptive binary arithmetic coding (CABAC) coding

of transform split flags to determine one or more transform split flags.

4. The apparatus of claim 1, wherein the context index value comprises one of three potential
values.
5. The apparatus of claim 1, wherein the circuitry is to:

determine a split flag of 1 when the transform unit has a size in excess of 32x32, and

wherein the split flag of 1 is not explicitly provided in a bitstream; and

determine a split flag of 0 when the transform unit has a size of 4x4, and wherein the

split flag of 0 is not explicitly provided in a bitstream.
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6. The apparatus of claim 1, wherein the circuitry is to:

determine a split flag of 1 when the transform unit has a size in excess of a first size,

and wherein the split flag of 1 is not explicitly provided in a bitstream; and

determine a split flag of 0 when the transform unit has a second size, and wherein the

split flag of 0 is not explicitly provided in a bitstream.

7. The apparatus of claim 1, wherein the circuitry is to:

determine a context index value of 0 when the transform unit has a size of 32x32;

determine a context index value of 1 when the transform unit has a size of 16x16;

and

determine a context index value of 2 when the transform unit has a size of 8x8.

8. The apparatus of claim 1, wherein the circuitry is to:

determine a split flag of 1 when the transform unit has a size in excess of 32x32, and

wherein the split flag of 1 is not explicitly provided in a bitstream;

determine a split flag of 0 when the transform unit has a size of 4x4, and wherein the

split flag of 0 is not explicitly provided in a bitstream;

determine a context index value of 0 when the transform unit has a size of 32x32;

determine a context index value of 1 when the transform unit has a size of 16x16; and

determine a context index value of 2 when the transform unit has a size of 8x8.

9. The apparatus of claim 1, wherein circuitry comprises hardware, firmware, software

executed by a processor, or any combination thereof.

10. The apparatus of claim 1, further comprising a video encoder and wherein the circuitry is

part of the video encoder.
25
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11. The apparatus of claim 1, further comprising a video decoder and wherein the circuitry is

part of the video decoder.

12. The apparatus of claim 1, wherein: the CU comprises a partition of a picture and the TU

comprises a whole or part of the CU.
13. The apparatus of claim 12, wherein: the TU comprises a square shaped region.

14. A system comprising:
a display;
an antenna configured to receive an encoded bitstream of video data;
a memory to store the bitstream;
a processor communicatively coupled to the display, antenna, and memory; and

decoder circuitry to:

determine a transform unit (TU) size for a node of a TU quadtree, the TU

associated with a coding unit (CU) and the TU associated with a video frame,

determine a context index value associated with an individual node of the TU
quadtree based at least in part on the TU size, wherein to determine a context index

value, the circuitry is to determine a value of 5-log 2(TU size); and

determine a transform split flag based at least in part on the determined context index

value.

15. The system of claim 14, wherein the determination of the context index value is
performed as part of a context adaptive entropy coding operation to determine one or more

transform split flags.

16. The system of claim 14, wherein the determination of the context index value is
performed as part of an entropy Context-adaptive binary arithmetic coding (CABAC) of

transform split flags to determine one or more transform split flags.
26




17. The system of claim 14, wherein the context index value comprises one of three potential

values.

5 18. The system of claim 14, wherein the circuitry is to:

determine a split flag of a value of 1 when the transform unit has a size in excess of a

first size, and wherein the split flag of 1 is not explicitly provided in the bitstream and

determine a split flag value of 0 when the transform unit has a second size, and

wherein the split flag value of 0 is not explicitly provided in the bitstream.

10
19. The system of claim 14, wherein the circuitry is to:
determine a context index value of 0 when the transform unit has a size of 32x32;
determine a context index value of 1 when the transform unit has a size of 16x16; and
determine a context index value of 2 when the transform unit has a size of 8x8.
15

20. The system of claim 14, wherein the circuitry is to:

determine a split flag of 1 when the transform unit has a size in excess of 32x32, and

wherein the split flag of 1 is not explicitly provided in the bitstream;

determine a split flag of 0 when the transform unit has a size of 4x4, and wherein the

20  split flag of 0 is not explicitly provided in the bitstream;

determine a context index value of 0 when the transform unit has a size of 32x32;

determine a context index value of 1 when the transform unit has a size of 16x16; and

determine a context index value of 2 when the transform unit has a size of 8x8,

wherein the determination of the context index value is performed as part of a context

25  adaptive entropy coding operation to determine one or more transform split flags, and

wherein the context index value comprises one of three potential values.
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21. The apparatus of claim 14, wherein: the CU comprises a partition of a picture and the

TU comprises a whole or part of the CU.

22. At least one non-transitory article comprising a computer program stored thereon having
instructions that, if executed by the computer, cause the computer to: determine a transform
unit (TU) size for a node of a TU quadtree, the TU associated with a coding unit (CU) and
the TU associated with a video frame; determine a context index value associated with an
individual node of the TU quadtree based at least in part on the TU size, wherein to
determine a context index value, the computer is to determine a value of 5-log 2(TU size);

and determine a transform split flag based at least in part on the determined context index

value.

23. The non-transitory article of claim 22, wherein the determination of the context index
value is performed as part of a context adaptive entropy coding operation to determine one

or more transform split flags.

24. The non-transitory article of claim 22, wherein the determination of the context index
value is performed as part of an entropy Context-adaptive binary arithmetic coding

(CABAC) coding of transform split flags to determine one or more transform split flags.

25. The non-transitory article of claim 22, wherein the context index value comprises one of

three potential values.

26. The non-transitory article of claim 22, further comprising instructions stored thereon,
that, if executed by the computer, cause the computer to: determine a split flag of a value of
1 when the transform unit has a size in excess of a first size, and wherein the split flag of 1
is not explicitly provided in a bitstream; and determine a split flag value of 0 when the
transform unit has a second size, and wherein the split flag value of 0 is not explicitly

provided in a bitstream.

27. The non-transitory article of claim 22, further comprising instructions stored thereon,
that, if executed by the computer, cause the computer to: determine a context index value of

0 when the transform unit has a size of 32x32; determine a context index value of 1 when
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the transform unit has a size of 16x16; and determine a context index value of 2 when the

transform unit has a size of 8x8.

28. The non-transitory article of claim 22, further comprising instructions stored thereon,
that, if executed by the computer, cause the computer to: determine a split flag of 1 when
the transform unit has a size in excess of 32x32, and wherein the split flag of 1 is not
explicitly provided in a bitstream; determine a split flag of 0 when the transform unit has a
size of 4x4, and wherein the split flag of 0 is not explicitly provided in a bitstream;
determine a context index value of 0 when the transform unit has a size of 32x32; determine
a context index value of 1 when the transform unit has a size of 16x16; and determine a
context index value of 2 when the transform unit has a size of 8x8, wherein the
determination of the context index value is performed as part of a context adaptive entropy
coding operation to determine one or more transform split flags, and wherein the context

index value comprises one of three potential values.

29. The non-transitory article of claim 22, wherein: the CU comprises a partition of a

picture and the TU comprises a whole or part of the CU.

30. A computer-implemented method, the method comprising:

determining a transform unit (TU) size for a node of a TU quadtree, the TU associated

with a coding unit (CU) and the TU associated with a video frame,

determining a context index value associated with an individual node of the TU
quadtree based at least in part on the TU size, wherein determining a context index value

comprises determining a value of 5-log 2(TU size); and

determining a transform split flag based at least in part on the determined context

index value.

31. The method of claim 30, wherein the context index value comprises one of three potential

values.

32. The method of claim 30, wherein determining the context index value is part of a context
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adaptive entropy coding operation to determine one or more transform split flags.

33. The method of claim 30, wherein determining the context index value is part of an
entropy Context-adaptive binary arithmetic coding (CABAC) coding of transform split flags

to determine one or more transform split flags.

34. The method of claim 30, further comprising:

determining a split flag of a value of 1 when the transform unit has a size in excess of

a first size, and wherein the split flag of 1 is not explicitly provided in a bitstream; and

determining a split flag value of 0 when the transform unit has a second size, and

wherein the split flag value of 0 is not explicitly provided in a bitstream.

35. The method of claim 30, further comprising:
determining a context index value of 0 when the transform unit has a size of 32x32;

determining a context index value of 1 when the transform unit has a size of 16x16;

and

determining a context index value of 2 when the transform unit has a size of 8x8.

36. The method of claim 30, wherein: the CU comprises a partition of a picture and the TU

comprises a whole or part of the CU.

37. An apparatus, comprising:
circuitry to:

determine a region size for a node of a region quadtree, the region associated with a

second region and the region associated with a video frame,

determine a context index value associated with an individual node of the region
quadtree based at least in part on the region size, wherein to determine a context index value,

the circuitry is to determine a value of 5-log 2(region size); and
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determine a split flag based at least in part on the determined context index value.

38. The apparatus of claim 37, wherein the region comprises a transform unit (TU), the
second region comprises a coding unit (CU), the CU comprises a partition of a picture, and

the TU comprises a whole or part of the CU.

39. The apparatus of claim 37, wherein the determination of the context index value is
performed as part of a context adaptive entropy coding operation to determine one or more

transform split flags.

40. The apparatus of claim 37, wherein the determination of the context index value is
performed as part of an entropy Context-adaptive binary arithmetic coding (CABAC) coding

of transform split flags to determine one or more transform split flags.

41. The apparatus of claim 37, wherein the context index value comprises one of three

potential values.
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