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Amended Set.of Claims 1 to 37 |

L. A method of encoding video data, fhe method comprising:
selecting, based on one or more previously—encoded frames, a first set gf support
for a first sub-integer pixel of a full integer pixel;
applying an interpolation filter to the first set of suppoft to calculfle a value for
the first sub-integer pixel; |
selecting, based on the one or more prcvioﬁsly—encodéfi fighes, a second,
different set of support for a second, different sub-integer pixeldfthe same full integer
pixel;
applying the same interpolation filter to the secgfd set of support to calculate a
value for [{a]] the second sub-integer pixel, wherein (e first and second sets of support
comprise different combinations of full integer pig€l positions; and 7
generating a prediction block based onyht least one of the first and second sub-

integer pixels.

2. The method of claim 1, wherg/h the interpolation filter is a first interpolation
filter, the method turther comprisipf applying a second, different interpolation filter to a
third set of support to calculatef value for a third sub-integer pixel of the full integer

pixel.

3. The method offclaim 1, further comprising providing an indication of the

interpolation filterfised to calculate the value for the first sub-integer pixel.

4, The ghethod of claim [, further comprising providing indications of the first set

of suppopf and the second set of support.

5. The method of ¢laim 4, further comprising providing the indications of the first
et of support and the second set of support in at least one of a prediction unit level, a

coding unit level, a slice level, a picture parameter set, or a sequence parameter set.
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6. The method of claim 4, furthef comprising:

selecting the first and sccon’& sets of support from a plurality of pre-configured
sets of support, » '

wherein the indications coirespond to indéexes into the plurality of pre-

configured sets of support.

7. The method of claim 1, wheréin the first set of support comprisgh at least one of:
the values of four full integer pixel positions of the full intéger pixelfositions, the
values of full integer pixel positions located around the one of thy/plurality of full

integer pixel positions associated with the first sub-integer pigél, the values of full

Pt

integer pixel positions located in one of a diagonal directigh around the one of the
plurality of full integer pixel positions associated with t)fe first sub-integer pixel, the
values of full integer pixel positions located in one gf a horiiontal direction around the
one of the plurality of full integer pixel positions Associated with the first sub-integer
pixel, and the vaﬂues of full integer pixel posif#ons located in ohe of a vertical direction
around the one of the plurality of full integ#r pixel positions associated with the first

sub-integer pixel.

8. A device for encoding dajd, comprising a video encoder configured to:
select, based on one oyfnore-previously-encoded frames, a first set of support for
a first sub-integer pixel of pftull integer pixel;

apply an inferpojfition filter to the first set of support to calenlate a value for the

N

first sub-integer pix
select, bagfd on the one or more previcusly-encoded frames, a second, different

set of support fOr a second, different sub-integer pixel of the same full integer pixel;
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‘9, -~ The device of claim 8, wherein the interpolation filter comprises a first
interpolation filter, and the video encoder is further configured to apply a second,
different interpolation filter to a third set of support to calculate a vatue for a third sub-,

integer pixcl of the full mteger pixel.

pixel.
11 The device of claim 8, wherein the video encoder 1s furt
%\ '“ provide indications of the first set of support and the second
12. The device of claim 11, wherein the video encgfder is configured to provide the

indications of the first set of support and the secong set of support in at least one of a

prediction unit level, a coding unit level, a slicghevel, a picture parameter set, or a
sequenice parameter set, | '
13.  The device of ¢laim 8, whereiyf the video encoder is further conﬁéured to
select the first and second scts of ghpport from a plurality of pre-configured sets of
support. |

wherein the indicatighis correspond to indexes into the plurality of pre-

configured sets of supp

14, The devicglof claim 8, wherein the first set of support comprises at least one of:
the values of e full integer pixel positions of the full integer pixel positions, the

values of fyhl integer pixel positions located around the one of the full intsger pixel

itions associated with the first sub-integer pixel, the values of full integer pixel
positions located in one of a horizoatal direction around the one of the full integer pixel
positions associated with the first sub-integer pixel, and the values of full integer pixel
positions located in one of a vertical direction around the one of the [ull integer pixel

positions associated with the first sub-integer pixel.
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15. A computer-readable storage medium héving stored thereon instructions that,
when executed, cause a procéssor of a video cﬁcoding device to: | '

select, based on one or more previously-enceded frames, a first set of suppoyffor
a first sub-integer pixel of a full integer pixel;

apply an i'nterpolaﬂoxl filter to the first set of support to calculate a valy for the
first sub-integer pixel; |

select, based on the one or more previously-encoded frames, a gfcond, di-fferent
set of support for a second, different sub-integer pixel of the same fyMl integer pixel;

apply the same interpolation filter to the second set of supgfort to calculate a

value for the second sub-integer pixel, wherein the first and segfond sets of support

£y

comprise different combinations of fall integer pixel positifns; and
generate a prediction block based on 2t least ong/of the first and second sub-

integer pixels.

16.  The compuitr-readable storage mediupf of claim.15, wherein the interpolation
fifter is a first interpolation filter, and whegfin the instructions further canse the video
enceding device to apply a second, diffffent interpolation filter to a third set of support

to calculate a value for a third sub-igfeger pixel of the full integer pixel.

17.  The computer-readably/storage medium of claim 15, wherein the instructions
further cause the video engffding device to provide indications of the first set of support

and the second set of syfport.

‘ /xv».*\\

18.  The comppfter-readable storage medium of claim 17, wherein the instructions
cause the videg encoding device to provide the indications of the first set of support and
the second #Ct of support in at least one of a prediction unit level, a coding unit level, a

, & picture parameter sct, or a sequence parameter set.
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19.  The computer-readable storage medium of claim 15, wherein the first set of
support comprises at least one of: the values of four full integer pixel positions of the

full integer pixel positions, the values of full integer pixel positions located around

values of full integer pixel positions located in one of a horizontat diregon around the
one of the full integer pixel positions associated with the first sub-inf€ger pixel, and the |
values of full integer pixel positions located in one of a vertical fection around the one

a of the full integer pixel positions associated with the first subfateger pixel.

o

20. A device comprising:

means for selecting, based on one or more pyfviously-encoded frames, a first set
of support for a first sub-integer pixel of a full ingfger pixel;

nieans for applying an interpolation filfer to the first set of support to calculate a
value for the first sub-integer pixel;

means for selecting, based on th# one or more previously-encoded frames, a
second, different set of support for ghecond, different sub-integer pixel of the same full
integer pixel; |

means for applying thy/same interpolation filter to the second set of support to
calculate a value for the sefbnd sub-integer pixel, wherein the first and second sets of

support comprise differght combinations of full integer pixel positions; and

7

means for ggherating a predic'tion block based on at least one of the first and

second sub-integgf pixels.
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22, Thedevice of claim 20, further com?rising means fofrpro‘\}iding indications of
the first set of support and the second set of support,.
wherein the indications of the first set of support the second set of support is
provided in at least one of 4 prediction unit level, a coding unit level, a‘slice level

picture pararmaeter set, or sequence parameter set.

23. The device of claim 20, farther compriéing:
means for selecting the first and second sels of support from gfplurality of pre-
configured sets of support,

means for providing indications of the first set of suppoft and the second set of
sets of support.

24. A method of decoding video data, the methbd comprising:

determining, based on one or more preylously-decoded frames, a set of support
for a sub-integer pixel of a full integer pixel/the set of support-comprising a
combination of full integer pixel positio

applying an interpolation filtepfo the set of support to calculate a value for the
sub-integer pixel;

genéraﬁn g a prediction Jlock based in part on the sub-integer pixel; and

applying a residual Yhck to the prediction block to recreate an original block.

£

sed in part on the first sub-integer pixel and the second sub-integer pixel.

26. The method of claim 25, wherein applying the interpolation filter to the second
set of support comprises calculating the value for the second sub-integer pixel

independently of calculating the value for the first sub-integer pixel.
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27. The method of claim 24, wher_éin the sef of support comprises at least one of the
values of four full integer pixel positions of the full integer pixel positions, the valueg/of
full integer pixel positions located around thi€ one of the full integer pixei positiony
associated with the first sub-integer pixel, the values of full integer pixel posit
located in one of a diagonal direction around the one of the full integer pixe¥positions
associated with the first sub-integer pixel, the values of full integer pixejfpositions
located in ore of a horizontal direction around the oné- of the full intefer pixel positions
associated with. the first sub-intéger pixel, and the values of full ig#ger pixel positions

. located in one of a vertical direction around the one of the full Aiteger pixel positions

g
. associated with the first sub-integer pixel.
28. A device for decoding data, comprising a vidgh decoder configured to:
determine, based on one or more previouspf-decoded frames, a set of support for
a sub-integer pixel of a full integer pixel, the spt of supporl conprising a combination of
full integer pixel positions; |
apply an interpolation filter to the set of support to calculate a value for the sub-
integer pixzel; .
generate a prediction blocjfbased in part on the sub-integer pixel; and
apply a residual block y6 the prediction block to recreate an original block.
{, 29.  Thedevice of clgfm 28, wherein the set of support is a first set of support, the

sub-integer pixel is ghirst sub-integer pixel, and the integer pixel is a first integer pixel,

wherein the videgMiecoder 1s further configured to:

art on the first sub-integer pixel and the second sub-integer pixel.

30. The device ol claim 29, wherein the video decoder is configured to calculate the
value for the second sub-integer pixel independently of calculating the value for the first

sub-integer pixel.
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31.  The device of claim 27, wherein the set of shpport-cm_nprises at least one of the
values of four full intéger pixel positions of the full integg'r pixel posiﬁoﬁs, the values o
full integer pixel positions located around the one of the full integer pixel positions
associated with the first sub-integer pixel, the values of full integer pixel positio

located in one of a diagonal direction around the one of the full integer pixel pbsitions |
associated with the first sub-integer pixel, the values of full integer pixel p itions
located in one of a horizontal direction around the cne bflthe full integefpixel positions
associated with the first sub-integer pixel, and the values of full integlr pixel positions

located in one of a vertical direction around the one of the full injfger pixel positions

»:,
%

associated with the first sub-integer pixel.

32, A computer program product-comprising a co ter-readable storage medium
having stored thereon insiructions that, when executfd, cause a processor of a video
decodiﬁg device to:

determine, based on one or more prevjfusly-decoded frames, a set of support for -
a sub-integer pixel of a full integer pixel, e set of support comprising a combination of
full integer pixel positions;

apply an interpolation filter {f the set of support to calculate a value for the sub-
integer pixel;

generate a prediction hock based in part on the sub-integer pikel; and

apply a residual blgfk to the prediction block to recreate an ori ginal block.

33. The computef program product of claim 32,

whafein the instructions further cause the video coding device to:

determine, based on the one or more previously-decoded frames, a
second set of support; and

apply the interpolation filter to the second set of support to calculate a
value of a second sub-integer pixel of a second integer pixel, wherein the
prediction block is based in part on the first sub-integer pixel and the second

snb-integer pixel.
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34. The computer program product of claim 32, wherein‘the set of support
comprises at least one of the values’of four full integer pixel positions of the full integ
pixel positions, the values of full integer pixel positions located around the one of
full integer pixel positions associated with the first sub-integer pixel, the values g full
integer pixel positions located in one of-a diégonai direction arcund the one gf the full
integer pixel positions agsociated with the first sub-integer pixei, the valugh of full.
integer pixel positions located in one of a ho;-i;ontal direction around t# ene of the full
integer pixel posiﬁons associated with the first sub-integer pixel, ang the values of full

integer pixel positions located in one of a vertical direction arouphl the one of the full

{ integer pixel positions associated with the first sub-integer pipfel.
35. A device comprising: _
means for determining, based on one or moyf previously-decoded frames, a set
of support for a sub-integer pixel of an integer pyhel;
means for applying an interpolation fjffer to the set of support to calculate a
value for the sub-integer pixel;
means for generating a predictigh block based in part on the sub-integer pixel;
and
means for applying a resjflual block to the prediction block to recreate an
original block.,
{\ 36. The device of ¢jbim 35,

wherein the #&t of support is a first set of support the sub-integer pixel is a first
sub-integer pixelfand the integer pixel is a first integer pixel, and flll'fh;m‘ comprising:
meansfror determining, based on the one or more previously-decoded frames, a
second setAf support; and
eans for applying an interpolation filter fo the second set of support to
calcylate a value of a second sub-integer pixel, wherein the prediction block is based in

on the first sub-integer pixel and the second S-ub—intcgcr pixel.
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37. The device of claim 35, wherein the set of support c,dmjgrises at least one of the
val ués of four full integer pixe_i positions ot the full integer pixel positions, the values o
full integer pixel posttions located amunci the ;m-fz of the full integer pixel positions
associated with the first sub-integer pixel, the values of full integer pixel positio
located in one of a diagonal direction around the one of the.full integer pixel phsitions
associated with the first sub-ﬁﬁeger pixel, the values of full integer pixel pghitions
located in one of a horizontal direction around the one of the full integeyf/pixel positions
associated with the first sub-integer pixel, and the values of full integr pixel positions

located in one of a vertical direction around the one of the full inyfeer pixel positions

£ associated with the first sub-integer pixel.
p
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CLAIMS

2.

A method of decoding video data, the method including:
generating a prediction block based on interpolated sub-integer pixel values,

a given sub-integer pixel value being one of the interpolated sub-integer
pixel values,

a sub-integer pixel location of the given sub-integer pixel being one of
fifteen different sub-integer pixel locations associated with a full integer pixel,
each of the sub-integer pixel locations associated with the full integer pixel
having a different set of filter support, and

wherein generating the prediction block includes computing the given
sub-integer pixel value based on an interpolation filter and a set of filter support
for the sub-integer pixel location; and

applying a residual block to the prediction block to recreate an original block.

The method of claim 1, wherein, for each respective sub-integer pixel location of

the sub-integer pixel locations associated with the full integer pixel, the set of filter

support for the respective sub-integer pixel location has a horizontal or vertical shape.

3.

The method of claim 1 or 2, wherein each of the sub-integer pixel locations

associated with the full integer pixel uses a different interpolation filter.

The method of any one of claims 1 to 3, further including:

selecting, based on previously encoded frames, the set of filter support on which

the given sub-integer pixel value is based.

A method of encoding video data, the method including:
generating a prediction block based on interpolated sub-integer pixel values,
a given sub-integer pixel value being one of the interpolated sub-integer

pixel values,
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a sub-integer pixel location of the given sub-integer pixel being one of
fifteen different sub-integer pixel locations associated with a full integer pixel,
each of the sub-integer pixel locations associated with the full integer pixel
having a different set of filter support, and
wherein generating the prediction block includes computing the given sub-
integer pixel value based on an interpolation filter and a set of filter support for the sub-
integer pixel location; and

subtracting the prediction block from a video block being encoded to generate a
residual block.

6. The method of claim 5, wherein, for each respective sub-integer pixel location of
the sub-integer pixel locations associated with the full integer pixel, the set of filter

support for the respective sub-integer pixel location has a horizontal or vertical shape.

7. The method of claim 5 or 6, wherein each of the sub-integer pixel locations

associated with the full integer pixel uses a different interpolation filter.

8. The method of any one of claims 5 to 7, further including:
selecting, based on previously encoded frames, the set of filter support on which

the given sub-integer pixel value is based.

9. A device for decoding video data, the device including:
a memory storing the video data; and
one or more processors configured to:
generate a prediction block based on interpolated sub-integer pixel
values,
a given sub-integer pixel value being one of the interpolated sub-
integer pixel values,
a sub-integer pixel location of the given sub-integer pixel being

one of fifteen different sub-integer pixel locations associated with a full
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integer pixel, each of the sub-integer pixel locations associated with the
full integer pixel having a different set of filter support, and

wherein as part of generating the prediction block, the one or
more processors compute the given sub-integer pixel value based on an
mterpolation filter and a set of filter support for the sub-integer pixel
location: and
apply a residual block to the prediction block to recreate an original

block.

10.  The device of claim 9, wherein, for each respective sub-integer pixel location of
the sub-integer pixel locations associated with the full integer pixel, the set of filter

support for the respective sub-integer pixel location has a horizontal or vertical shape.

11. The device of claim 9 or 10, wherein each of the sub-integer pixel locations

associated with the full integer pixel uses a different interpolation filter.

12.  The device of any one of claims 9 to 11, wherein the one or more processors are
configured to:
select, based on previously encoded frames, the set of filter support on which the

given sub-integer pixel value is based.

13. A device for encoding video data, the device including:
a memory storing the video data; and
one or more processors configured to:
generate a prediction block based on interpolated sub-integer pixel
values,
a given sub-integer pixel value being one of the interpolated sub-
integer pixel values,
a sub-integer pixel location of the given sub-integer pixel being

one of fifteen different sub-integer pixel locations associated with a full
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integer pixel, each of the sub-integer pixel locations associated with the
full integer pixel having a different set of {ilter support, and

wherein as part of generating the prediction block, the one or
more processors compute the given sub-integer pixel value based on an
interpolation filter and a set of filter support for the sub-integer pixel
location; and
subtract the prediction block from a video block being encoded to

generate a residual block.

14.  The device of claim 13, wherein, for each respective sub-integer pixel location of
the sub-integer pixel locations associated with the full integer pixel, the set of filter

support for the respective sub-integer pixel location has a horizontal or vertical shape.

I5. The device of claim 13 or 14, wherein each of the sub-integer pixel locations

associated with the full integer pixel uses a different interpolation filter.

16. The device of any one of claims 13 to 15, wherein the one or more processors are
configured to:
select, based on previously encoded frames, the set of filter support on which the

given sub-integer pixel value is based.

17. A device for decoding video data, the device including:
means for generating a prediction block based on interpolated sub-integer pixel
values,
a given sub-integer pixel value being one of the interpolated sub-integer
pixel values,
a sub-integer pixel location of the given sub-integer pixel being one of
fifteen different sub-integer pixel locations associated with a full integer pixel,
each of the sub-integer pixel locations associated with the full integer pixel

having a different set of filter support, and
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wherein generating the prediction block includes computing the given
sub-integer pixel value based on an interpolation filter and a set of filter support
for the sub-integer pixel location; and

means for applying a residual block to the prediction block to recreate an original
block.

18.  The device of claim 17, wherein, for each respective sub-integer pixel location of
the sub-integer pixel locations associated with the full integer pixel, the set of filter

support for the respective sub-integer pixel location has a horizontal or vertical shape.

19. The device of claim 17 or {8, wherein each of the sub-integer pixel locations

associated with the full integer pixel uses a different interpolation filter.

20. The device of any one of claims 17 to 19, further including:
means for selecting, based on previously encoded frames, the set of filter support

on which the given sub-integer pixel value is based.

21. A device for encoding video data, the device including:
means for generating a prediction block based on interpolated sub-integer pixel
values,

a given sub-integer pixel value being one of the interpolated sub-integer
pixel values,

a sub-integer pixel location of the given sub-integer pixel being one of
fifteen different sub-integer pixel locations associated with a full integer pixel,
each of the sub-integer pixel locations associated with the full integer pixel
having a different set of filter support, and

wherein generating the prediction block includes computing the given
sub-integer pixel value based on an interpolation filter and a set of filter support
for the sub-integer pixel location; and
means for subtracting the prediction block from a video block being encoded to

generate a residual block.
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22, The device of claim 21, wherein, for each respective sub-integer pixel location of
the sub-integer pixel locations associated with the full integer pixel, the set of filter

support for the respective sub-integer pixel location has a horizontal or vertical shape.

23.  The device of claim 21 or 22, wherein each of the sub-integer pixel locations

associated with the full integer pixel uses a different interpolation filter.

24, The device of any one of claims 21 to 23, further including:
means for selecting, based on previously encoded frames, the set of filter support

on which the given sub-integer pixel value is based.

25. A computer program product including a computer-readable storage medium
having stored thereon instructions that, when executed, cause a processor of a video
decoding device to:

generate a prediction block based on interpolated sub-integer pixel values,

a given sub-integer pixel value being one of the interpolated sub-integer
pixel values,

a sub-integer pixel location of the given sub-integer pixel being one of
fifteen different sub-integer pixel locations associated with a full integer pixel,
each of the sub-integer pixel locations associated with the full integer pixel
having a different set of filter support, and

wherein generating the prediction block includes computing the given
sub-integer pixel value based on an interpolation filter and a set of filter support
for the sub-integer pixel location; and

apply a residual block to the prediction block to recreate an original block.

26.  The computer program product of claim 25, wherein, for each respective sub-
integer pixel location of the sub-integer pixel locations associated with the full integer
pixel, the set of filter support for the respective sub-integer pixel location has a

horizontal or vertical shape.
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27.  The computer program product of claim 25 or 26, wherein each of the sub-
integer pixel locations associated with the full integer pixel uses a different interpolation

filter.

28.  The computer program product of any one of claims 25 to 27, wherein the
instructions further cause the processor to:
select, based on previously encoded frames, the set of filter support on which the

given sub-integer pixel value is based.

29. A computer program product including a computer-readable storage medium
having stored thereon instructions that, when executed, cause a processor of a video
encoding device to:

generate a prediction block based on interpolated sub-integer pixel values,

a given sub-integer pixel value being one of the interpolated sub-integer
pixel values,

a sub-integer pixel location of the given sub-integer pixel being one of
fifteen different sub-integer pixel locations associated with a full integer pixel,
each of the sub-integer pixel locations associated with the full integer pixel
having a different set of filter support, and

wherein generating the prediction block includes computing the given
sub-integer pixel value based on an interpolation filter and a set of filter support
for the sub-integer pixel location; and
subtract the prediction block from a video block being encoded to generate a

residual block.

30.  The computer program product of claim 29, wherein, for each respective sub-
integer pixel location of the sub-integer pixel locations associated with the full integer
pixel, the set of filter support for the respective sub-integer pixel location has a

horizontal or vertical shape.
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31.  The computer program product of claim 29 or 30, wherein each of the sub-
integer pixel locations associated with the full integer pixel uses a different interpolation

filter.

32.  The computer program product of any one of claims 29 to 31, wherein the
instructions further cause the processor to:
select, based on previously encoded frames, the set of filter support on which the

given sub-integer pixel value is based.



