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• 
Amended Set of Claims 1 to 37 • 

1. A method of encoding video data, the method comprising: 

selecting, based on one or more previously-encoded frames, a first set • support 

for a first sub-integer pixel of a fun integer pixel; 

applying an interpolation filter to the first set of support to calcu 	e a value for 

the first sub-integer pixel; 

selecting, based on the one or more previously-encoded fr A es, a second, 

different set of support for a second, different sub-integer pixe •f the same full integer 

pixel; 

applying the same interpolation filter to the sec• d 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 pi. 	1 positions; and 

generating a prediction block based o 	.t least one of the first and second sub- 

integer pixels. 

2. The method of claim 1, when' 	the interpolation filter is a first interpolation 

filter, the method further comprisi g applying a second, different interpolation filter to a 

third set of support to cal cilia 	value for a third sub-integer pixel of the full integer 

pixel. 

3. The method o 'claim 1, further comprising providing an indication of the 

interpolation filter , sed to calculate the value for the first sub-integer pixel. 

4. The 	ethod of claim 1, further comprising providing indications of the first set 

of suppo r and the second set of support. 

5. The method of claim 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, further comprising: 

selecting the first and second sets of support from a plurality of pre-configured 

sets of support, 

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

configured sets of support. 

7. The method of claim I, wherein the first set of support compris 	at least one of: 

the values of four full integer pixel positions of the full integer pixe sositions, the 

values of full integer pixel positions located around the one of th' plurality of full 

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

integer pixel positions located in one of a diagonal directis 	around the one of the 

plurality of full integer pixel positions associated with 	e first sub-integer pixel, the 

values of full integer pixel positions located in one . 	a horizontal direction around the 

one of the plurality of full integer pixel positions 	ssociated with the first sub-integer 

pixel, and the values of full integer pixel posi sns located in one of a vertical direction 

around the one of the plurality of Rill inte• 	pixel positions associated With the first 

sub-integer pixel. 

8. A device for encoding da 	comprising a video encoder configured to: 

select, based on one o 	a ore-previously-encoded frames, a first set of support for 

a first sub-integer pixel of 	full integer pixel; 

apply an interpo 4 tion filter to the first set of support to calculate a value for the 

first sub-integer pix 

select, ba 	d on the one or more previously-encoded frames, a second, different 

set of support 	a second, different sub-integer pixel of the same full integer pixel; 

app 	the same interpolation filter to the second set of support to calculate a 

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

corn 	rse different combinations of full integer pixel positions; and 

generate a prediction block based on at least one of the first and second sub- 

n eger pixels. 
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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 value for a third sub-

integer pixel of the full integer pixel. 

10. The device of claim 8; wherein the video encoder is configured to pr. • de an 

indication of the interpolation filter used to calculate the value for the firs' ub-integer 

pixel. 

11. The device of claim 8, wherein the video encoder is furl 'r configured to 

provide indications of the first set of-support and the second 	of support. 

12. The device of claim 11, wherein the video en Ader is configured to provide the 

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

prediction unit level, a coding unit level, a slic 	evel, a picture parameter set, or a 

sequence parameter set. 

13. The device of claim 8, where 	the video encoder is farther configured to 

select the first and second scts of 4pport from a plurality of pre-configured sets of 

support, 

wherein the indicat • s correspond to indexes into the plurality of pre- 

configured sets of supp. 

14. The devic 	of claim 8, wherein the first set of support comprises at least one of: 

the values of f1 w full integer pixel positions of the full integer pixel positions, the 

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

positio • associated with the first sub-integer pixel, the values of full integer pixel 

posi . s located in one of a diagonal direction around the one of the full integer pixel 

p. itions associated with the first sub-integer pixel, the values of full integer pixel 

positions located in one of a horizontal 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 full integer pixel 

positions associated with the first sub-integer pixeL 

ation: 14.03.2013 19:26:05 - 14.03.2013 19:35:35. This page 26 of AM EN D ED SHEET 201319:33:41 
Rre--“,ed at the EPO on Mar 14, 2013 19:35:35. Page 26 of 33 

3/10 1470372013 



Printed:.27-03-2013 
	

CLMSPAMDt R 14 2013 13:16/ST.13: 0PCT/US 2011/03230 

PCT/US 2011/063 730 - 14-03-20 

Clean. Version 

48 

15. A computer-readable storage medium having stored thereon instructions that, 

when executed, cause a processor of a video encoding device to: 

	

select, based on one or more previously-encoded frames, a first set of suppo 	for 

a first sub-integer pixel of a full integer pixel; 

apply an interpolation filter to the first set of support to calculate a val - for the 

first sub-integer pixel; 

select, based on the one or More previously-encoded frames, a s cond, different 

set of support for a second, different sub-integer pixel of the same f 	integer pixel; 

apply the same interpolation filter to the second set of su, oi M calculate a 

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

comprise different combinations of full integer pixel posit ins; and 

generate a prediction block based on at least on of the first and second sub-

integer pixels. 

16. The computer-readable storage mediu 	of claim.15, wherein the interpolation 

filter is a first interpolation filter, and whe 	m the instructions further cause the video 

encoding device to apply a second, diff• e it interpolation filter to a third set of support 

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

17. The computer-readabl 	storage medium of claim 15, wherein the instructions 

further cause the video ending device to provide indications of the first set of support 

and the second set of s 	sport. 

18. The corn t , ter-readable storage medium of claim 17, wherein the instructions 

cause the vide 	encoding device to provide the indications of the first set of support and 

the second 	of support in at least one of a prediction unit level, a coding unit level, a 

slice lev 	a picture parameter set, 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 'frill integer pixel positions of.the 

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

one of the full integer pixel positions associated with the first sub-integer pixel, 	e 

values of full integer pixel positions located in one of a diagonal direction art . d the 

one of the full integer pixel positions associated with the first sub4nteger 	xel, the 

values of full integer pixel positions located in one of a horizontal dire 	on around the 

one of the full integer pixel positions associated with the first sub 	i -ger pixel, and the 

values of full integer pixel positions located in one of a vertical t 	ection around the one 

of the full integer pixel positions associated with the first sub 	steger pixel. 

20. A device comprising: 

means for selecting, based on one or more p 	vionsly-encoded frames, a first set 

of support for a first sub-integer pixel of a full 	ger pixel; 

means for applying an interpolation fi 	r to the first set of support to calculate a 

value for the first sub-integer pixel; 

means for selecting, based on I 	one or more previously-encoded frames, a 

second, different set of support for . 	econd, different sub-integer pixel of the same full 

integer pixel; 

means for applying the same interpolation filter to the second set of support to 

calculate a value for the se' nd sub-integer pixel, wherein the first and second sets Of 

support comprise differ 	combinations of full integer pixel positions; and 

means for 	erating a prediction block based on at least one of the first and 

second sub-inte:,  pixels. 

21. Th: i evice of claim 20, wherein the interpolation filter is a first interpolation 

filter, A 	device further comprising means for applying a second, different interpolation 

filte 	o a third set of support to calculate a value for a third sub-integer pixel of the full 

i 	-ger pixel. 
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22. The device of claim 20, further comprising means for providing 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 a prediction unit level, a coding unit level, a slice level 

picture parameter set, or sequence parameter set 

23. The device of claim 20, further comprising: 

means for selecting the first and second sets of support from . • rurality of pre-

configured sets of support, 

means for providing indications of the first set of supp 	and the second set of 

support, the indications corresponding to indexes into the p i rality of pre-configured 

sets of support. 

24. A method of decoding video data, the met' .d comprising: 

determining, based on one or more pre 'ously-decoded frames, a set of support 

for a sub-integer pixel of a full integer pixe 	ie set of support-comprising a 

combination of full integer pixel positio .; 

applying an interpolation filte• o the set of support to calculate a value for the 

sub-integer pixel; 

generating a prediction 	ock based in part on the sub-integer pixel; and 

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

25. The method o 	lain 24, wherein the set of support is a first set of support, the 

sub-integer pixel i 	. first sub-integer pixel, and the integer pixel is a first integer pixel, 

the method fu 	comprising: 

detei • ining, based on the one or more previously-decoded frames, a second set 

of suppo 

.pplying the interpolation filter.to the second set of support to calculate the value 

of . 	econd sub-integer pixel of a second integer pixel, wherein the prediction block is 

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, wherein the set of support comprises at least one of the 

values of four full integer pixel positions of the Thll integer pixel positions, the value 	•f  

fiill integer pixel positions located around the one of the full integer pixel positio 

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 pix 	positions 

associated with the first sub-integer pixel, the values of full integer pixe 	ositions 

located in one of a horizontal direction around the one of the full inte er pixel positions 

associated with the first sub-integer.pixel, and the values of full i 	ger pixel positions 

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

associated with the first sub-integer pixel. 

28. A device for decoding data, comprising a vid,. decoder configured to: 

determine, based on one or more previous 	-decoded frames, a set of support for 

a sub-integer pixel of a full integer pixel, the s 	of support comprising a combination of 

full integer pixel positions; 

apply an interpolation filter to tl 	set of support to calculate a value for the sub-

integer pixel; 

generate a prediction bloc 	ased in part on the sub-integer pixel; and 

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

29. The device of cl m 28, wherein the set of support is a first set of support, the 

sub-integer pixel is . 	lust sub-integer pixel, and the integer pixel is a first integer pixel, 

wherein the vide.: ecoder is further configured to: 

detern 	e, based on the one or more previously-decoded frames, a second set of 

support; as , 

.ply the interpolation filter to the second set of support to calculate a value of a 

seco/ 4 sub-integer pixel of a second integer pixel, wherein the prediction block is based 

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

30. The device of 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 support-comprises at least one of the 

values of four full integer Pixel positions Of the full integer pixel positions, 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 . 4 sitions 

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

located in one of a horizontal direction around the one of the full integ 	pixel positions 

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

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

associated with the first sub-integer pixel. 

32. A computer program product comprising a co 	ter-readable storage medium 

having stored thereon instructions that, when execu d, cause a processor of a video 

decoding device to: 

determine, based on one or more prey aisly-decoded frames, a set of support for 

a sub-integer pixel of a full integer pixel, tr - set of support comprising a combination of 

full integer pixel positions; 

apply an interpolation filter 	the set of support to calculate a value for the sub-

integer pixel; 

generate a prediction 	ock based in part on the sub-integer pixel; and 

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

33. The comput 	program product of claim 32, 

wherein t , 	set of support is a first set of support the sub-integer pixel is a first 

sub-integer pi -1, and the integer pixel is a first integer pixel, and 

wh- eM 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 

sub-integer pixel. 
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34. The computer program product of claim 32, wherein the set of support 

four 	 the full integ comprises at least one of the values of 	full integer pixel positions of 

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

full integer pixel positions. associated with the first sub-integer pixel, the values • 	full 

integer pixel positions located in one of a diagonal direction around the one 	the full 

integer pixel positions associated with the first sub-integer pixel, the valu:„ of full. 

integer pixel positions located in one of a horizontal direction around • e one of the full 

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

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

integer pixel positions associated with-the first sub-integer p 	el. 

35. A device comprising: 

means for determining, based on one or mo' previously-decoded frames, a set 

of support for a sub-integer pixel of an integer p 	el; 

means for applying an interpolation f er to the set of support to calculate a 

value for the sub-integer pixel; 

means for generating a predicn• 	bloOk based in Tart on the sub-integer pixel; 

and 

means for applying a es 	ual block to the prediction block to recreate au 

original block. 

36. The device of c aim 35, 

wherein the 	t of support is a first set of support the sub-integer pixel is a first 

sub-integer pixe 	and the integer pixel is a first integer pixel, and further comprising: 

mean 	or determining, based on the one or more previously-decoded frames, a 

second set f support; and 

eans for applying an interpolation filter to the second set of support to 

talc 	ate a value of a second sub-integer pixel, wherein the prediction block is based in 

• . 	on the first sub-integer pixel and the second sub-integer pixel. 
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37. 	The device of Claim 35, wherein the set of support comprises at least one of the 

values of four flail integer pixel positions of the full integer pixel positions, 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 	sitions 

associated with the first sub-integer pixel, the values of full integer pixel p,  itions 

located in one of a horizontal direction around the one of the full integ 	pixel positions 

associated with the first sub-integer pixel, and the values of full inte 	r pixel positions 

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

associated with the first sub-integer pixel. 
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CLAIMS 

1. 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. 

2. 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. 

4. 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. 

5. 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 

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. 

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 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 

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. 

15. 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 18, 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 

filter. 

different interpolation 

32. The computer program product of any one of claims 29 to 

instructions further cause the processor to: 

31, wherein the 

select, based on previously encoded frames, the set of filter 

given sub-integer pixel value is based. 

support on which the 


