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Amended Set of Claims 1 to 37
1. A method for coding video data, the method comprising:
determining a center value for a set of pixels, wherein the center value is bésed
on values of the pixels;
dividing bands of pixel values into two or more groups of bands bagéd on the
center value, wherein each band of the bands of pixel valfes comprises a
range of pixel values, and wherein each group of the y#o or more groups
of bands comprises one or more bands;
- determining offset values for the bands based on the or more groups of
/
S bands.

2. The method of elaim 1, wherein the method i

and wherein determining the center value comprigés receiving a syntax element, and

rformed by a video decoder,
wherein dividing the bands of pixel values intg/Awo or more groups of bands comprises
determining the two or more groups of bangb based on the syntax element, the method

further comprising applying a sample &

valucs.

3. The method of claim 1

and wherein the method fu

hercin the method is performed by a video encoder,
er COMPprises:

genctrating a syntax element for inclusion in an encoded bitstream, wherein the

i

e method of claim |, wherein determining the center value comprises
ining a median value for the set of pixels.

6. The method of ¢claim 1, wherein determining the center value comprises
determining the pixel where the peak of a histogram lies.

itigpf 04.09.2013 00:24:08 - 04.09.2013 00:28:20. This page 16 ot AMENDED SHEET zo13 503726
fceived at the EPO on Sep 04, 2013 00:28:20. Page 16 of 21

1 04/09/2013



- Printed: 17/09/2013 CLMSPAMD US2012063273

FROM (TUE)SEP 3 2013 17:08/ST, 17:05/No. 7500000882 P 17
PCT/US 2012/063 273 - 04-09-2

H3174W0 32 Clean Version

7. The method of claim 1, wherein the set of pixels comprises a group of largest
coding units (LCUs).

3. The method of claim 1, wherein determining offset values for the bands bag€d
on the two or more groups of bands comprises generating a band offset value fpf a band
of a first group bascd on a second band offset of the first group.

9. The method of claim 1, wherein detcrmining offset valucs for ffie bands based
on the two or more groups of bands comprises generating a band gffset value for a band

of a first group based on a band offset determined for a neighbg/ing partition,

10. A video coding device, the video coding device cginprising:

a video coder configured to determine a centeg/alue for a set of pixels, wherein
the venter value is bascd on values of the pixcls; djfide bands of pixels values into two
or more groups of bands based on the center vajfe, wherein each band of the bands of
pixel values comprises a range of pixel valug€ and wherein each group of the two or
more groups of bands comprises one or mbre bands; and, determine offset values for the

bands based on the two or more groupfof bands,

11.  The video coding devi

decoder, and wherein the vi

fetaim 10, wherein the video coder comprises a video
coder i8 configured to

determine the cenyfr value by receiving a syntax element;

P

value,

13.  The video coding device of claim 10, wherein the video coder is configurcd to
determine the center value based on a mean value for the sct of pixels,
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14.  The video coding device of ¢laim 10, wherein the video coder is configured to

determine the center value based on a median value for the set of pixels.

15.  The video coding device of claim 10, wherein the video coder is confi

determine the center value based on a pixel where the peak of a histogram 1

16.  The video coding device of claim 10, wherein the sct of pixelgfomprises a

group of largest coding units (LCUs).

e
£ E

7. The video coding device of claim 10, wherein the vig€o coder is configured to
determine the offset values for the bands based on the twgfor more groups of bands by
generating a band offset value for a band of a first gro#p based on a second band offset

of the first group.

18.  The video coding device of claim 10 Avherein the videco coder is configured to
determine the offset values for the bands Jised on the two or more groups of bands by
generating a band offset value for a bgyfd of a first group based on a band otTset

determined for a neighboring partiy

19.  The vidco coding de

at least one of’

e of claim 10, wherein the video coding device comprises

an integrated cjpfuit;

T
ra 4\

a microprocgSsor; and,

a wirelesfcommunication device that includes the video coder.

determine a center value for a set of pixels, wherein the center value is based on
values of the pixels;

divide bands of pixels values into two or more groups of bands based on the

center value, wherein each band of the bands of pixel values comprises a

range of pixel valucs and whercin each group of the two or more groups

of bands comprises one or more bands;
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determine offset values for the bands based on the two or more groups of bands,

21.  The computer-readable storage medium of claim 20, wherein the one or mon
processors comprise a video decoder, and wherein the instructions cause the one
MOrE Processors (o
determine the center value by receiving a syniax eiement;
divide the bands of pixel values into two or more groups of bandf by
determining the two or more groups of bands based op/the syntax
element; and,

apply a sample adaptive offset (SAQ) filter based on thyfoffset values.

p—
P
£

22.  The computcr-readable storage medium of claim 29, wherein the one or more
processors comprise a video decoder, and wherein thg/computer-readable storage
medium stores further instructions that cause the gfic or more processors to gencratc a
syntax element for inclusion in an cncoded bitgfeam, wherein the syntax element

indicates the center valuc.

23,  The computer-readable storagg medium of claim 20, wherein the instructions
cause the one or more processors P determine the center value by determining a mean
value for the set of pixels.

24,  The compuicr-rcgfable storage medium of claim 20, wherein the instructions

cause the one or morg/processors to determine the center value by determining a median

Ao,

value for the set offixels.

causc the gne or more processors (o determine the center value by determining a pixel

where ghe peak of a histogram lies.

The computer-readable storage medium of claim 20, wherein the set of pixels
comprises a group of largest coding units (LCUs).

27.  The computer-readable storage medium of ¢laim 20, wherein the instructions

cause the onc or mors processors o determine the offsct valucs for the bands based on
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the two or more groups of bands by generating a band offset value for a band of a first
group based on a second band offsct of the first group.

28.  The computer-readable storage medium of claim 20, wherein the instructig,
cause the one or more processors to determine the offset values for the bands bgéed on
the two or more groups of bands by generating a band offset value for a bangfof a first

group based on a band offsel determined for a neighboring partition.

29.  Anapparatus for coding video data, the apparatus comprisi
means for determining a center value for a set of pixels,
{ . is based on values of the pixels;
means for dividing bands of pixels values into twgfor more groups of bands
based on the center value, wherein eac
comprises a range of pixel values apd wherein each group of the two or
more groups of bands comprises/fne or more bands; and,

means for determining offset values J4r the bands based on the two or more

groups of bands.
30,  The apparatus of claim 29, y¥herein the apparatus comprises 8 video decoder,
and wherein the means for dete:
syntax efcment and the meanyf for dividing the bands of pixel valucs into two or more
groups of bands comprisgf means for determining the two or more groups of bands
based on the syntax elgfnent; and wherein the apparatus further comprises means for

aptive offset (SAO) filter based on the offset values.

i,
™
i

applying a sample

32.  The apparatus of claim 29, wherein the means for determining the center value

comprises means for determining a mean value for the set of pixels,

herein the center value

and of the bands of pixel values

ining the center value comprises means for receiving a
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33, The apparatus of claim 29, wherein the means for determining the center value

comprises means for determining a median value for the set of pixels.

34,  The apparatus of claim 29, wherein the means for determining the center vafue
comprises means for determining the pixel where the peak of a histogram lies.

35.  The apparatus of claim 29, wherein the set of pixels comprises a gfoup of largest
coding units (LCUs).

36,  The apparatus of claim 29, wherein the means for deterpfining the offset values
for the bands based on the two or more groups of bands conpfrises means for generating

a band offset value for a band of a first group based on a gbcond band offset of the first
group.

37.  The apparatus of claim 29, wherein the pheans for determining the offset values
for the bands bascd on the two or more groups of bands comprises means for generating

a band offset value for a band of a first ggfup based on a band offset determined for a

neighboring partition.
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31
CLAIMS

1. A method for coding video data, the method comprising:

determining that a sample adaptive offset (SAQ) type for a set of pixels comprises
a band classification offset type;

for a largest coding unit, determining a center value for the set of pixels in
response to determining the SAQO type for the set of pixels comprises the
band classification offset type, wherein the center value is based on pixel
values of the set of pixels;

dividing bands of pixel values into two or more groups of bands based on the
center value. wherein each band of the bands of pixel values comprises a
range of pixel values, and wherein each group of the two or more groups
of bands comprises one or more bands;

determining offset values for the bands based on the two or more groups of bands.

2., The method of claim 1, wherein the method is performed by a video decoder, and
wherein determining the center value comprises receiving a synlax element, and wherein
dividing the bands of pixel values into two or more groups of bands comprises
determining the two or more groups of bands based on the syntax element, the method

further comprising applying an SAO filter based on the offset values.

3. The method of claim 1, wherein the method is performed by a video encoder, and
wherein the method {urther comprises:
generating a syntax element for inclusion in an encoded bitstream, wherein the

syntax element indicates the center value.

4, The method of claim I, wherein determining the center value comprises

determining a mean value for the set of pixels.

5. The method of claim 1, wherein determining the center value comprises

determining a median value for the set of pixels.
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6. The method of claim 1, wherein determining offset values for the bands based on
the two or more groups of bands comprises generating a band offset value for a band of 2

{irst group based on a second band offset of the first group.

7. The method of claim 1, wherein determining offset values for the bands based on
the two or more groups of bands comprises generating a band offset value for aband of a

first group based on a band offset determined for a neighboring partition.

8. A video coding device, the vidco coding device comprising:

a memory configured to store video data; and

a video coder configured to determine, for a largest coding unit, a center value for
a set of pixels of the video data in response to determining that a sample adaptive offset
(SAQ) type for the set of pixels comprises a band classification offset type, wherein the
center value is based on pixel values of the set of pixels; divide bands of pixels values
into two or more groups of bands based on the center value, wherein each band of the
bands of pixel values comprises a range of pixel values and wherein each group of the
Lwo or more groups of bands comprises one or more bands; and, determine offset values

for the bands based on the two or more groups of bands.

9, The video coding device ol claim 8, wherein the video coder comprises a video
decoder, and wherein the video coder is configured to:
determine the center value by receiving a syntax element;
divide the bands of pixel values inlo two or more groups of bands by delermining
the two or more groups of bands based on the syntax element; and,

apply an SAQ filter based on the offset values.

10.  The video coding device of claim 8, wherein the video coder comprises a video
encoder, and wherein the video coder is further configured to generate a syntax clement
for inclusion in an encoded bitstream, wherein the syntax element indicates the center

value,

11.  The video coding device of claim 8, wherein the video coder is configured to

determine the center value based on a mean value for the set of pixels.
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12.  The video coding device of claim 8, wherein the video coder is configured to

determine the center value based on a median value for the set of pixels.

13.  The video coding device of claim 8, wherein the video coder is configured to
determine the offset values for the bands based on the two or more groups of bands by
generating a band offset value for a band of a first group based on a second band offset of

the first group.

14.  The video coding device of claim 8, wherein the video coder is configured to
determine the offset values for the bands based on the two or more groups of bands by
generating a band offset value for a band of a first group based on a band offset

determined for a neighboring partition.

15.  The video coding device of claim 8, wherein the video coding device comprises at
least one of:

an integrated circuil;

a ITiCroprocessor; or

a wireless communication device that includes the video coder, the wireless
communication device comprising one or both of a camera confligured to generate the

video data or a display configured to display the video data.

16. A compuler-readable storage medium storing instructions operable to cause one or
more processors fo:
determine that a sample adaptive offset (SAO) type for a set of pixels comprises a
band classification offset type;
for a largest coding unit, determine a center value for a sel of pixels in response to
determining the SAO type for the set of pixels comprises a band
classification offset type, wherein the center value is based on pixel values
of the set of pixels;
divide bands of pixels values into two or more groups of bands based on the center

value, wherein each band of the bands of pixel values comprises a range of
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pixel values and wherein each group of the two or more groups of bands
comprises one or more bands; and

determine offset values for the bands based on the two or more groups of bands.

17.  The computier-readable storage medium of claim 16, wherein the one or more
processors comprise a video decoder, and wherein the instructions canse the one or more
processors to
determine the center value by receiving a syntax element;
divide the bands of pixel values into two or more groups of bands by determining
the two or more groups of bands based on the syntax element; and

apply an SAQ filter based on the offset values,

i8. The computer-readable storage medium of claim 16, wherein the one or more
processors comprise a video decoder, and wherein the computer-readable storage medium
stores further instructions that cause the one or more processors to generate a syntax
element for inclusion in an encoded bitstream, wherein the syntax element indicates the

cenier value,

19.  The computer-readable storage medium of claim 16, wherein the instructions
cause {he one or more processors {o determine the center value by determining a mean

value for the set of pixels.

20, The compulter-readable siorage medium of claim 16, wherein the instructions
canse the one or more processors to determine the center value by determining a median

value for the set of pixels.

21.  The computer-readable storage medium of claim 16, wherein the instructions
cause the one or more processors to determine the offset values for the bands based on the
two or more groups of bands by generating a band offset value for a band of a first group

based on a second band offset of the first group.

22.  The computer-readable storage medium of claim 16, wherein the instructions

cause the one or more processors to determine the offset values for the bands based on the
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two or more groups of bands by generating a band offset value for a band of a first group

based on a band offset determined for a neighboring partition.

23.  Anapparatus for coding video data, the apparatus comprising:

means for determining that a sample adaptive offset (SAO) type for a set of pixels
comprises a band classification offset type;

means for determining, for a largest coding unit, a center value for a set of pixels
in response to determining the SAO type for the set of pixels comprises the
band classification offset type, wherein the center value is based on pixel
values of the set of pixels;

means for dividing bands of pixels values into two or more groups of bands based
on the center value, wherein each band of the bands of pixel values
comprises a range of pixel values and wherein each group of the two or
more groups of bands comprises one or more bands; and,

means for determining offset values for the bands based on the two or more

groups of bands,

24, The apparatus of claim 23, wherein the apparatus comprises a video decoder, and
wherein the means for determining the center value comprises means for receiving a
syntax element and the means for dividing the bands of pixel values into two or more
groups of bands comprises means for determining the two or more groups of bands based
on the syntax element; and wherein the apparatus further comprises means for applying
an SAOQ [ilter based on the olfset values.

25.  The apparatus of claim 23, wherein the apparatus comprises a video encoder, and
wherein the apparatus further comprises:
means [or generating a syntax element for inclusion in an encoded bitstream,

wherein the syntax clement indicates the center value.

26. The apparatus of claim 23, wherein the means for determining the center value

comprises means for determining a mean value for the set of pixels.
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27.  The apparatus of claim 23, wherein the means for determining the center value

comprises means for determining a median value for the set of pixels.

28.  The apparatus of claim 23, wherein the means for determining the offset values
for the bands based on the two or more groups of bands comprises means for generating a
band offset value for a band of a first group based on a second band offset of the first

group.

29. The apparatus of claim 23, wherein the means for determining the offset values
for the bands based on the two or more groups of bands comprises means for generating a
band offset value for a band of a first group based on a band offset determined for a

neighboring partition.

30.  The method of claim 1, wherein determining that the SAQ type for the set of
pixels comprises the band classification offset type comprises receiving signaling

information indicating the SAO type.

31. The video coding device of claim 8, wherein the video coder is further configured
to receive signaling information indicating the SAO type to determine that the SAO type

for the set of pixels comprises the band classification olfset type comprises.



