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WHAT IS CLAIMED IS:

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

decoding a first syntax element defined to indicate whether deblocking filyr
paramctcrs arc present in both a picture layer parameter sct and a slice header;

when the first syntax element indicates that deblocking filter paramgfers are
present in both the picture layer parameter set and the slice header, decofing a second
syntax e¢lement in the slice header defined to indicate whether to use # first set of
deblocking filter parameters included in the picture layer parametgh set or a second set
of deblocking filter parameters included in the slice header to gefine a deblocking filter
applied to a current video slice; and

when the first syntax element indicates that deblglcking filter parameters are not
present in both the picture layer parameter set and thslice header, determining that the

second syntax element is not present in the slice hfader to be decoded.

2, The method of claim 1, wherein thg/icture layer parameter set comprises one of

a picture parameter set (PPS) or an adapfation parameter set (APS).

3. The method of claim 1, wMerein decoding the first syntax element comprises
decoding the first syntax elemynt in one of the picture layer parameter sct or a sequence

parameter set (SPS).

4. The method #f claim 1, further comprising, when the first syntax element
indicates that debfocking filter parameters are not present in both the picture layer

parameter setAnd the slice header, defining the deblocking filter applied to the current

The method of claim 1, wherein decoding the first syntax element comprises
decoding an override enabled flag in the picture layer parameter set that indicates
whether an override of the first set of deblocking filter parameters by the second set of

deblocking filter parameters is enabled.
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6. The method of claim 5, wherein, when the override is enabled, decoding the
sccond syntax clement comprises decoding an override flag in the slice header that
indicates whether to use the first set of deblocking filter parameters from the picture
layer parameter set or to override the first set of deblocking filter parameters withhe
sccond set of deblocking filter parameters included in the slice header to defingfthe

deblocking filter applied to the current video slice.

7. The method of claim 5, wherein, when the override is not englled, determining
that the second syntax element is not present in the slice header cgfnprises determining
that an override flag is not present in the slice header to be degdded, further comprising
defining the deblocking filter applied to the current video sfce based on the first set of

deblocking filter parameters included in the picture laye/parameter set.

8. The method of claim 1, wherein decodingfhe first syntax element comprises
decoding an inherit enabled flag that indicategfvhether the first set of deblocking filter
parameters is present in the picture layer pgfameter set to be inherited by the slice

header.

9. The method of claim 8, wiferein, when the first set of deblocking filter
parameters is present to be inhfrited by the slice header, decoding the second syntax
element comprises decodigf an inherit flag in the slice header that indicates whether to
use the second set of dgfflocking filter parameters included in the slice header or to
inherit the first set gffdeblocking filter parameters from the picture layer parameter set

to define the debjfcking filter applied to the current video slice.

10. Thy/method of claim 8, wherein, when the first set of deblocking filter
paramcy€rs is not present to be inherited by the slice header, determining that the second
synidx element is not present in the slice header comprises determining that an inherit

g 18 not present in the slice header to be decoded, further comprising defining the
deblocking filter applied to the current video slice based on the second set of deblocking

filter parameters included in the slice header.
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I1.  The method of claim 1, further comprising decoding a third syntax element
defined to indicate that deblocking fiiter control syntax clements are present in the
picture layer parameter set and the slice header prior to decoding the first syntax
element, wherein the first syntax element and the second syntax element compris

deblocking filter control syntax clements.

12, The method of claim 11, wherein decoding the third syntax elemyfnt comprises
decoding a control present syntax element in one of the picture layer farameter set and a

sequence parameter set (SPS),

13.  The method of claim 1, further comprising decodingfa fourth syntax element

defined to indicate that the deblocking filter is enabled f#r the current video slice.

14.  The method of claim 13, wherein decodingthe fourth syntax element comprises
decoding a deblocking filter enabled flag in a géquence parameter set (SPS) prior to

decoding the first syntax ¢lement.

15. A video decoding device congrising:

a memory that stores videf data; and

a processor configuredfo decode a first syntax element defined to indicate
whether deblocking filter pArameters are present in both a picture layer parameter set
and a slice header,

wherein the pfocessor is configured to, when the first syntax element indicates
that deblocking fyfter parameters are present in both the picture layer parameter set and

the slice headgf, decode a second syntax element in the slice header defined to indicate

wherein the processor is configured to, when the first syntax element indicates
that deblocking filter parameters are not present in both the picture layer parameter set
and the slice header, determine that the second syntax element is not present in the slice

header to be decoded.
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16.  The video decoding device of claim 15, wherein the picture layer parameter set

comprises onc of a picture parameter sct (PPS) or an adaptation paramcter sct (APS).

17.  The video decoding device of claim 15, wherein the processor is configur
decode the first syntax clement in onc of the picture layer parameter sct or a sgfuence
parameter set (SPS).

18.  The video decoding device of claim 15, wherein the processgfis configured to,
when the first syntax element indicates that deblocking filter pargieters are not present
in both the picture layer parameter set and the slice header, deffne the deblocking filter
applied to the current video slice based on deblocking filteyparameters present in one of

the picture layer parameter set and the slice header.

19.  The video decoding device of claim 15, werein the processor is configured to
decode an override enabled flag in the picture fayer parameter set that indicates whether
an override of the first set of deblocking fil€r parameters by the second set of
deblocking filter parameters is enabled,
20.  The video decoding devigf of claim 19, wherein the processor is configured to,
when the override is enabied, flecode an override flag in the slice header that indicates
whether to use the first set Af deblocking filter parameters from the picture layer
parameter set or to ovephide the first set of deblocking filter parameters with the second
set of deblocking filgr parameters included in the slice header to define the deblocking

filter applied to tj£ current video slice.

ce based on the first set of deblocking filter parameters included in the picture layer

parameter set.



WO 2013/109%46 6 PCT/US2013/022230

22, The video decoding device of claim 15, wherein the processor is configured to
decode an inherit cnabled flag that indicates whether the first set of deblocking filter
parameters is present in the picture layer parameter sct to be inherited by the slice

header.

23.  The video decoding device of claim 22, wherein the processor is copffigured to,
when the first set of deblocking filter parameters is present to be inheritgd by the slice
header, decode an inherit flag in the slice header that indicates whethy to use the
second set of deblocking filter parameters included in the slice heger or to inherit the
first set of deblocking filter parameters from the picture layer phrameter set to define the
deblocking filter applied to the current video slice.
24.  The video decoding device of claim 22, wherdin the processor is configured to,
when the first set of deblocking filter parameters j4 not present to be inherited by the
slice header, determine that an inherit flag is ngft present in the slice header to be
decoded, and define the deblocking filter agplied to the current video slice based on the

second set of deblocking filter parametess included in the slice header.

filtegfapplied to a current video slice; and
when the first syntax element indicates that deblocking filter parameters are not
present in both the picture layer parameter set and the slice header, means for

determining that the second syntax element is not present in the slice header to be
decoded.
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26.  The video decoding device of claim 25, wherein the picture layer parameter set

comprises a picture parameter sct (PPS).

27.  The video decoding device of claim 25, wherein the means for decoding the first
syntax clement comprise means for decoding an override cnabled flag in the pifure
layer parameter set that indicates whether an override of the first set of deblfcking filter

parameters by the second set of deblocking filter parameters is enabled.

28. The video decoding device of claim 27, wherein, when thefbverride is enabled,
the means for decoding the second syntax element comprise ns for decoding an
override flag in the slice header that indicates whether to ugf the first set of deblocking
filter parameters from the picture layer parameter set or j6 override the first set of
deblocking filter parameters with the second set of dgblocking filter parameters included

in the slice header to define the deblocking filter gfiplied to the current video slice.

29, The video decoding device of claimy£7, wherein, when the override is not
enabled, the means for determining that#he second syntax element is not present in the
slice header comprise means for detgfmining that an override flag is not present in the
slice header to be decoded, furthgf/comprising means for defining the deblocking filter
applied to the current video slyfe based on the first set of deblocking filter parameters

included in the picture laygf parameter set.

30. A computer pfadable medium comprising instructions for decoding video data
that when executgll cause one or more processors to:

decodg/a first syntax element defined to indicate whether deblocking filter

ntax element in the slice header defined to indicate whether to use a first set of
deblocking filter parameters included in the picture layer parameter set or a second set
of deblocking filter parameters included in the slice header to define a deblocking filter

applied to a current video slice; and
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when the first syntax element indicates that deblocking filter parameters are not
present in both the picture layer paramcter set and the slice header, determing that the

second syntax element is not present in the slice header to be decoded.

31. A method of encoding videco data, the method comprising:

encoding a first syntax element defined to indicate whether deblockydg filter
parameters are present in both a picture layer parameter set and a slice hghder;

when the first syntax element indicates that deblocking filter ghrameters are
present in both the picture layer parameter set and the slice headeyfencoding a second
syntax element in the slice header defined to indicate whether j6 use a first set of
deblocking filter parameters included in the picture layer pgfameter set or a second set
of deblocking filter parameters included in the slice heaglr to define a deblocking filter
applied to a current video slice; and

when the first syntax element indicates thgf deblocking filter parameters are not
present in both the picture layer parameter set #nd the slice header, eliminating encoding

of the second syntax element in the slice hgAder.

32.  The method of claim 31, whe#ein the picture layer parameter set comprises one

of a picture parameter set (PPS) gf an adaptation parameter set (APS).

33.  The method of claipf 31, wherein encoding the first syntax element comprises
encoding the first syntayfelement in one of the picture layer parameter set or a sequence

parameter set (SPS)

34.  The mghhod of clairn 31, further comprising, when the first syntax element
indicates thhit deblocking filter parameters are not present in both the picture layer
paramefr set and the slice header, defining the deblocking filter applied to the current
videg slice based on deblocking filter parameters present in one of the picture layer

ameter set and the slice header.

35.  The method of claim 31, wherein encoding the first syntax element comprises

encoding an override enabled flag in the picture layer parameter set that indicates
whether an override of the first set of deblocking filter parameters by the second sct of

deblocking filter parameters is enabled.
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36. The method of claim 35, wherein, when the override is enabled, encoding the
second syntax element comprises encoding an override flag in the slice header that
indicates whether to use the first set of deblocking filter parameters from the pic
layer parameter sct or to override the first set of deblocking filter parameters w#h the
second set of deblocking filter parameters included in the slice header to deffne the

deblocking filter applied to the current video slice.

37. The method of claim 35, wherein, when the override is noyfenabled, climinating
encoding of the second syntax element comprises eliminating ghicoding of an override

flag in the slice header, further comprising defining the debybcking filter applied to the
current video slice based on the first set of deblocking fiffer parameters included in the

picture layer parameter set.

38.  The method of claim 31, wherein encoging the first syntax element comprises
encoding an inherit enabled flag that indicgg€s whether the first set of deblocking filter
parameters is present in the picture layep/parameter set to be inherited by the slice

header.

39.  The method of claim 3, wherein, when the first set of deblocking filter
parameters is present to be Ahherited by the slice header, encoding the second syntax
element comprises encgding an inherit flag in the slice header that indicates whether to
use the second set offieblocking filter parameters included in the slice header or to
inherit the first sgfof deblocking filter parameters from the picture layer parameter set

to define the ¢fblocking filter applied to the current video slice.

40, e method of claim 38, wherein, when the first set of deblocking filter
pargfieters 1s not present to be inherited by the slice header, eliminating encoding of the
sgfond syntax element comprises eliminating encoding of an inherit flag in the slice
header, further comprising defining the deblocking filter applied to the current video
slice based on the second set of deblocking filter parameters included in the slice

header.
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41.  The method of claim 31, further comprising encoding a third syntax element
defined to indicate that deblocking filter control syntax clements are present in the
picture layer parameter set and the slice header prior to encoding the first syntax

element, wherein the first syntax element and the second syntax element compris

dcblocking filter control syntax elements,

42.  The method of claim 41, wherein encoding the third syntax elem#nt comprises
encoding a control present syntax element in one of the picture layerfarameter set and a
sequence parameter set (SPS).

43.  The method of claim 31, further comprising encodigh a fourth syntax element
defined to indicate that the deblocking filter is enabled {#r the current video slice.
44,  The method of claim 43, wherein encodingd the fourth syntax element comprises
encoding a deblocking filter enabled flag in a g8quence parameter set (SPS) prior to

encoding the first syntax element.

45. A video encoding device co
a memory that stores vide# data; and
a processor configuredfo encode a first syntax element defined to indicate

whether deblocking filter pArameters are present in both a picture layer parameter set

and a slice header,
wherein the pfocessor is configured to, when the first syntax e¢lement indicates

that deblocking fffter parameters are present in both the picture layer parameter set and

ine a deblocking filter applied to a current video slice, and

wherein the processor is configured to, when the first syntax clement indicates
that deblocking filter parameters are not present in both the picture layer parameter sct
and the slice header, eliminate encoding of the second syntax element in the slice

header.
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46.  The video encoding device of claim 45, wherein the picture layer parameter set

comprises one of a picturc parameter set (PPS) or an adaptation parameter set (APS).

47.  The video encoding device of claim 45, wherein the processor is configures to
encode the first syntax clement in onc of the picture layer parameter set or a seglience

parameter set (SPS).

48.  The video encoding device of claim 45, wherein the processopfis configured to,
when the first syntax element indicates that deblocking filter paragfeters are not present
in both the picture layer parameter set and the slice header, deffie the deblocking filter
applied to the current video slice based on deblocking filterfarameters present in one of

the picture layer parameter set and the slice header.

49.  The video encoding device of claim 45, wjferein the processor is configured to
encode an override enabled flag in the picture Jyer parameter set that indicates whether
an override of the first set of deblocking filyfr parameters by the second set of

deblocking filter parameters is enabled.

50.  The video encoding devicgof claim 49, wherein the processor is configured to,
when the override is enabled, gficode an override flag in the slice header that indicates
whether to use the first set gt deblocking filter parameters from the picture layer
parameter set or to overplde the first set of deblocking filter parameters.with the second
set of deblocking filtfr parameters included in the slice header to define the deblocking

filter applied to th€ current video slice.

head#r, and define the deblocking filter applied to the current video slice based on the

fyfst set of deblocking filter parameters included in the picture layer parameter set.

52.  The video encoding device of claim 45, wherein the processor is configured to

encode an inherit enabled flag that indicates whether the first set of deblocking filter
parameters is present in the picture layer parameter sct to be inherited by the slice

header.
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53.  The video encoding device of claim 52, wherein the processor is configured to,
when the first set of deblocking filter parameters is present to be inherited by the slic
header, encode an inherit flag in the slice header that indicates whether to use the
sccond sct of deblocking filter parameters included in the slice header or to inkfrit the
first set of deblocking filter parameters from the picture layer parameter scifo define the

deblocking filter applied to the current video slice.

54.  The video encoding device of claim 52, wherein the procegor is configured to,
when the first set of deblocking filter parameters is not presenjffo be inherited by the
slice header, eliminate encoding of an inherit flag in the slig€ header, and define the
deblocking filter applied to the current video slice based/bn the second set of deblocking

filter parameters included in the slice header.

55. A video encoding device comprising:

means for encoding a first syntax ejfment defined to indicate whether
deblocking filter parameters are presentAn both a picture layer parameter set and a slice
header;

when the first syntax elemy€nt indicates that deblocking filter parameters are
present in both the picture laygf parameter set and the slice header, means for encoding
a second syntax element infhe slice header defined to indicate whether to use a first set
of deblocking filter pargfneters included in the picture layer parameter set or a second
sct of deblocking filgfr parameters included in the slice header to define a deblocking
filter applied to afurrent video slice; and

when e first syntax element indicates that deblocking filter parameters arc not
present in Joth the picture layer parameter set and the slice header, means for

eliminafng encoding of the second syntax element in the slice header.

The video encoding device of claim 55, wherein the picture layer parameter set

comprises a picture parameter set (PPS).
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57.  The video encoding device of claim 55, wherein the means for encoding the first
syntax element comprise means for encoding an override cnabled flag in the picture
layer parameter set that indicates whether an override of the first set of deblocking fi

parameters by the second set of deblocking filter parameters is enabled.

58. The video encoding device of claim 57, wherein, when the overrideAs enabled,
the means for encoding the second syntax element comprise means for
override flag in the slice header that indicates whether to use the first4et of deblocking
filter parameters from the picture layer parameter set or to overrid# the first set of
deblocking filter parameters with the second set of deblocking Alter parameters included
in the slice header to define the deblocking filter applied to e current video slice.
59. The video encoding device 57, wherein, whep/fthe override is not enabled, the
means for eliminating encoding of the second syn#x element comprise means for
eliminating encoding of an override flag in theflice header, further comprising means
for defining the deblocking filter applied tofhe current video slice based on the first set
of deblocking filter parameters included/n the picture layer parameter set.
60. A computer readable medpfim comprising instructions for encoding video data
that when executed cause one # more processors to:

encode a first syntayelement defined to indicate whether deblocking filter
parameters are present if both a picture layer parameter set and a slice header;
when the firsgsyntax element indicates that deblocking filter parameters are

present in both the picture layer parameter set and the slice header, encode a second

applpfd to a current video slice; and
when the first syntax element indicates that deblocking filter parameters are not
present in both the picture layer parameter set and the slice header, eliminate encoding

of the second syntax element in the slice header.
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CLAIMS

1. A method of decoding video data, the method compris-
ing:

decoding a first syntax element in a picture layer parameter
set defined to indicate whether deblocking filter param-
eters are present in both the picture layer parameter set
and a slice header, wherein the picture layer parameter
set 1s associated with at least one picture of the video
data, and the slice header is associated with a current
video slice included in the at least one picture of the
video data;

in the case that the first syntax element indicates that
deblocking filter parameters are present in both the pic-
ture layer parameter set and the slice header: decoding a
second syntax element in the slice header defined to
indicate whether to use a first set of deblocking filter
parameters included in the picture layer parameter set or
a second set of deblocking filter parameters included in
the slice header to define a deblocking filter applied to
the current video slice and defining the deblocking filter
applied to the current video slice according to the indi-
cated one of the first set of deblocking filter parameters
or the second set of deblocking filter parameters;

in the case that the first syntax element indicates that
deblocking filter parameters are present in only one of
the picture layer parameter set or the slice header: deter-
mining that the second syntax element is not present in
the slice header to be decoded and defining the deblock-
ing filter applied to the current video slice according to
the deblocking filter parameters that are present in the
one of the picture layer parameter set or the slice header;

decoding a video block of the current video slice; and

applying the defined deblocking filter to the video block of
the current video slice.
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2. The method of claim 1, wherein decoding the first syntax
element comprises decoding an override enabled flag in the
picture layer parameter set that indicates whether an override
of the first set of deblocking filter parameters by the second
set of deblocking filter parameters is enabled.

3. The method of claim 2,

wherein, in the case that the override is enabled, decoding

the second syntax element comprises decoding an over-
ride flag in the slice header that indicates whether to use
the first set of deblocking filter parameters from the
picture layer parameter set or to override the first set of
deblocking filter parameters with the second set of
deblocking filter parameters included in the slice header
to define the deblocking filter applied to the current
video slice, and

wherein, in the case that the override 1s not enabled, deter-

mining that the second syntax element is not present in

the slice header comprises determining that an override
flag 1s not present in the slice header to be decoded, and
defining the deblocking filter comprises defining the
deblocking filter applied to the current video slice based
on the first set of deblocking filter parameters included
in the picture layer parameter set.

4. A video decoding device comprising:

a memory configured to store a video block of a current
video slice; and
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a processor comprising a video decoder configured to
decode a first syntax element in a picture layer parameter
set defined to indicate whether deblocking filter param-
eters are present in both the picture layer parameter set
and a slice header, wherein the picture layer parameter
set 1s associated with a least one picture of the video data,
and the slice header is associated with the current video
slice included in the at least one picture of the video data,

wherein the processor is configured to, in the case that the
first syntax element indicates that deblocking filter
parameters are present in both the picture layer param-
eter set and the slice header, decode a second syntax
element in the slice header defined to indicate whether to
use a first set of deblocking filter parameters included in
the picture layer parameter set or a second set of
deblocking filter parameters included in the slice header
to define a deblocking filter applied to the current video
slice, and define the deblocking filter applied to the
current video slice according to the indicated one of the
first set of deblocking filter parameters or the second set
of deblocking filter parameters,

wherein the processor is configured to, in the case that the
first syntax element indicates that deblocking filter
parameters are present in only one of the picture layer
parameter set or the slice header, determine that the
second syntax element is not present in the slice header
to be decoded, and define the deblocking filter applied to
the current video slice according to the deblocking filter
parameters that are present in the one of the picture layer
parameter set or the slice header, and
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wherein the processor s further configured to:
decode the video block of the current video slice; and
apply the defined deblocking filter to the video block of
the current video slice,

5. The video decoding device of claim 4, wherein the
processor is configured to decode an override enabled flag in
the picture layer parameter set that indicates whether an over-
ride of the first set of deblocking filter parameters by the
second set of deblocking filter parameters is enabled.

6. The video decoding device of claim 5, wherein the
processor 1s configured to:

in the case that the override is enabled, decode an override

flag in the slice header that indicates whether to use the
first set of deblocking filter parameters from the picture
layer parameter set or to override the first set of deblock-
ing filter parameters with the second set of deblocking
filter parameters included in the slice header to define
the deblocking filter applied to the current video slice,
and

in the case that the override is not enabled, determine that

an override flag is not present in the slice header to be
decoded, and define the deblocking filter applied to the
current video slice based on the first set of deblocking
filter parameters included in the picture layer parameter
set.

7. The video decoding device of claim 4, further compris-
ing a display configured to display the filtered video block.
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8. A video encoding device comprising:

a memory configured to store a video block of a current
video slice; and

a processor comprising a video encoder configured to
encode a first syntax element in a picture layer parameter
set defined to indicate whether deblocking filter param-
eters are present in both the picture layer parameter set
and a slice header, wherein the picture layer parameter
set 1s associated with at least one picture of the video
data, and the slice header is associated with the current
video slice included in the at least one picture of the
video data,

wherein the processor is configured to, in the case that the
first syntax element indicates that deblocking filter
parameters are present in both the picture layer param-
eter set and the slice header, encode a second syntax
element in the slice header defined to indicate whetherto
use a first set of deblocking filter parameters included in
the picture layer parameter set or a second set of
deblocking filter parameters included in the slice header
to define a deblocking filter applied to the current video
slice, and define the deblocking filter applied to the
current video slice according to the indicated one of the
first set of deblocking filter parameters or the second set
of deblocking filter parameters,

wherein the processor is configured to, in the case that the
first syntax element are encoded to indicate that
deblocking filter parameters are present in only one of
the picture layer parameter set or the slice header,
encode the slice header such that the slide header
excludes the second syntax element, and define the
deblocking filter applied to the current video slice
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according to the deblocking filter parameters that are
present in the one of the picture layer parameter set or the
slice header, and

wherein the processor is further configured to:

apply the defined deblocking filter to the video block of
the current video slice; and
encode the video block of the current video slice.

9. The video encoding device of claim 8, wherein the
picture layer parameter set comprises one of a picture param-
eter set (PPS) or an adaptation parameter set (APS).

10. The video encoding device of claim 8, wherein the
processor 1s configured to encode an override enabled flag in
the picture layer parameter set that indicates whether an over-
ride of the first set of deblocking filter parameters by the
second set of deblocking filter parameters is enabled.

11. The video encoding device of claim 10, wherein the
processor is configured to:

in the case that the override is enabled, encode an override

flag in the slice header that indicates whether to use the
first set of deblocking filter parameters from the picture
layer parameter set or to override the first set of deblock-
ing filter parameters with the second set of deblocking
filter parameters included in the slice header to define
the deblocking filter applied to the current video slice,
and |

in the case that the override is not enabled, encode the slice

header such that the slice header excludes an override
flag, and define the deblocking filter applied to the cur-
rent video slice based on the first set of deblocking filter
parameters included in the picture layer parameter set.

12. The video encoding device of claim 8, further compris-
ing a camera configured to generate data indicative of the
video block of the current video slice.



