WO 2013/067334 PCT/US2012/063297

39
WHAT IS CLAIMED IS:

L. A method of encoding video data, the method comprising:
determining an intra-mode for predicting a current block of video data;
determining most probable modes (MPMs) for predicting the current bjbck of

video data;

2, The method of claim 1, further comprising, wheythe intra-mode of the current
block does not match one of the MPMs, setting an MM flag to zero and signaling the

intra-mode of the current block based on a codewgdrd mapping procedure.

3. The method of claim 2, wherein thef£odeword mapping procedure comprises

eliminating the MPMs from the remainjfg intra-modes.

4. The method of claim 2, wifere the codeword mapping procedure comprises

sorting the MPMs in ascendingorder.

3. The method of
MPM, an MPM fla,

im 1, further comprising signaling, prior to the index of the

dicating that the index of the MPM has been signaled.

The mgthod of claim 1, wherein the MPMs are associated with a left-

paring the above-neighboring block.

7. The method of claim 1, wherein the MPMs are associated with a left-
neighboring video block of the current block and an above-neighboring video block of

the current block, and wherein determining the index for each MPM comprises
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comparing an intra-mode associated with the above-neighboring block prior to

comparing an intra-mode associated with the left-neighboring video block.

8. The method of claim 1, wherein the MPMs comprise at least a first MPM Jfving

comparing the first MPM to the intra-mode of the current block priogfo comparing the
second MPM to the intra-mode of the current block, such that an Adex of the first MPM

18 less than an index for the second MPM.

9. The method of claim 1, wherein determining the #dex for each of the MPMs
comprises comparing the intra-mode for predicting th€ current block to the MPMSs in an
order based on statistics associated with a likelihg#d of an MPM matching the intra-

mode for predicting the current block.

10.  The method of claim 1, further cgfnprising signaling an order in which the

MPMs are compared to the intra-mog€ for predicting the current block.

11.  The method of claim | Avherein the MPMs comprise more than two MPMs

associated with more than tyfo reference blocks.

identifying one or more blocks that cannot be used for reference during intra-
ng; and
assigning the one or more blocks a default intra-maode.

14, The method of claim 13, wherein the default mode is planar mode.

15.  The method of claim 13, wherein the default mode is DC mode.
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16.  An apparatus for encoding video data comprising one or more processors
configured to:
determine an intra-mode for predicting a current block of video data;
determinc MPMs for predicting the current block of video data;
the intra-

Ms; and

determine an index for each of the MPMs based on an order in whi
mode for predicting the current block is compared to the
signal, when one of the MPMs for predicting the current blog)matches the intra-
mode for predicting the current block, the index offhe matching MPM.
17.  The apparatus of claim 16, the one or more processgfs further configured to set
an MPM flag to zero and signaling the intra-mode of thg/Current block based on a
codeword mapping procedure when the intra-mode g#the current block does not match
one of the MPMs.
18.  The apparatus of claim 17, whereinfo perform the codeword mapping
procedure, the one or more processors ay€ configured to eliminate the MPMs from the
remaining intra-modes.
19.  The apparatus of claim/7, wherein to perform the codeword mapping

procedure, the one or morefrocessors are configured to sort the MPMs in ascending

nglghboring video block of the current block and an above-neighboring video block of
the current block, and wherein the one or more processors are configured to compare an
intra-mode associated with the left-neighboring video block prior to comparing the

above-neighboring block.
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22.  The apparatus of claim 16, wherein the MPMs are associated with a left-
neighboring video block of the current block and an above-neighboring video biock of
the current block, and wherein the one or more processors are configured to compare £n
intra-mode associated with the above-neighboring block prior to comparing an intph-

mode associated with the left-neighboring video block.

23.  The apparatus of claim 16, wherein the MPMs comprise at least gftirst MPM
having a first initial index and a second MPM having a second initialfndex that is [ess
than the first initial index, the first and second initial indices being/specified by a video
coding standard, and wherein to determine the index for each gf the MPMs, the one or
more processors are configured to compare the first MPM tgf'the intra-mode of the
current block prior to comparing the second MPM to theAntra-mode of the current
block, such that an index of the first MPM is less thayfan index for the second MPM.

24.  The apparatus of claim 16, wherein to gétermine the index for each of the
MPMs, the one or more processors are conffgured to compare the intra-mode for
predicting the current block to the MPM£in an order based on statistics associated with

a likelihood of an MPM matching thg/intra-mode for predicting the current block.

25.  The apparatus of claim/ 6, the one or more processors further configured to
signal an order in which thy/MPMs are compared to the intra-mode for predicting the

current block.

26.  The appagftus of claim 16, wherein the MPMs comprise more than two MPMs

assoclated witf more than two reference blocks.

27. e apparatus of claim 16, wherein to signal the index, the one or more

procg#Ssors are configured to encode an indication of the index in a bitstream.,

28.  The apparatus of claim 16, wherein to determine MPMs for predicting the
current block of video data, the one or more processors are further configured to:

identifying one or more blocks that cannot be used for reference during intra-
coding; and

assigning the one or more blocks a default intra-mode.
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29.  The apparatus of claim 28, whercin the default mode is planar mode.

30.  The apparatus of claim 28, wherein the default mode is DC mode.

31.  The apparatus of claim 16, wherein the apparatus comprises a videg£ncoder,
and wherein the one or more processors are further configured to:
predict the current block using the determined intra-mode to génerate a reference
video block;
determine a residual block comprising a difference betyfeen the reference block
and the current block; and

signal the residual block in a bitstream.

32. A computer-readable storage medium corgfrising instructions that, when
executed, cause one or more processors to:
determine an intra-mode for predicihg a current block of video data;
determine MPMs for predicting fhe current block of video data;
determine an index for each gf the MPMs based on an order in which the intra-
mode for predicting the current block is compared to the MPMs; and
signal, when one of thg/MPMs for predicting the current block matches the intra-

mode for prfdicting the current block, the index of the matching MPM.

33.  The computgfreadable storage medium of claim 32, further comprising
instructions that, frhen executed, cause the one or more processors to

set an MPM f}g to zero and signaling the intra-mode of the current block based on a
codeword papping procedure, when the intra-mode of the current block does not match
one of (hc MPMs.

The computer-readable storage medium of claim 33, wherein the codeword

mapping procedure comprises eliminating the MPMSs from the remaining intra-modes.

35.  The computer-readable storage medium of claim 33, where the codeword

mapping procedure comprises sorting the MPMs in ascending order.
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36.  The computer-readable storage medium of claim 32, further comprising
instructions that, when executed, cause the one or more processors to signal an MPM
flag prior to the index of the MPM to indicate that the index of the MPM has been

signaled.

neighboring video block of the current block, and further comprisingAnstructions that
cause the one or more processors to determine the index for each YIPM by comparing
an intra-mode associated with the left-neighboring video bloclgfprior to comparing the

above-neighboring block.

38.  The computer-readable storage medium of clfim 32, wherein the MPMs are
associated with a left-neighboring video block of he current block and an above-
neighboring video block of the current block, ghd further comprising instructions that
cause the one or more processors to determyfe the index for each MPM by comparing
an intra-mode associated with the abovg/neighboring block prior to comparing an intra-

mode associated with the left-neighbfring video block.

39.  An apparatus for encogfng video data comprising:

means for determingfig an intra-mode for predicting a current block of video

hich the intra-mode for predicting the current block is compared to the
MPMs; and
eans for signaling, when one of the MPMs for predicting the current block
matches the intra-mode for predicting the current block, the index of the
matching MPM.

A method of decoding video data, the method comprising:
generating, when an intra-mode for a current block comprises an MPM, a list of
MPMs for a current block of video data, wherein the list of MPMs is

arranged in an order in which the intra-mode for the current block of
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video data is compared to one or more intra-modes associated with one
or more reference blocks of video data;
determining an MPM index that identifies the intra-mode for the current blocjin
the list of MPMs;
identifymng the intra-mode for the current block using the MPM index; #d

decoding the current block with the identified intra-mode for the cupfent block.

4]. The method of claim 40, further comprising, when the intra~-rgbde of the current
block does not match one of the MPMs, determining an intra-mogé for the current block
based on a codeword mapping procedure that maps a set of repfaining intra-modes to

indices.

42.  The method of claim 41, wherein performing#he codeword mapping procedure

comprises eliminating the MPMs from the set of yfmaining intra-modes.

43.  The method of claim 41, wherein pgfforming the codeword mapping procedure

comprises sorting the MPMs in ascendigh order.

44,  The method of claim 40, yherein the MPMs are associated with a left-
neighboring video block of thgfurrent block and an above-neighboring video block of
the current block, and whepfin generating the list comprises comparing an intra-mode
associated with the left-pgeighboring video block prior to comparing the above-
neighboring block syfh that an intra-mode associated with the left-neighboring video
block is listed prigh to an intra-mode associated with the above-neighboring video block

in the list.

45. e method of claim 40, wherein the MPMs are associated with a left-
neighfooring video block of the current block and an above-neighboring video block of
current block, and wherein generating the list comprises comparing an intra-mode
associated with the above-neighboring block prior to comparing the left-neighboring
video block such that an intra-mode associated with the above-neighboring video block
1s listed prior to an intra-mode associated with the left-neighboring video block in the

list.
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46.  The method of claim 40, wherein the list of MPMs comprise at least a first MPM
having a first initial index and a sccond MPM having a sccond initial index that is less

than the first initial index, the first and second initial indices being specified by a vid

above-neighboring video block in the list..

47.  The method of claim 40, further comprising ordering the 1)t based on statistics
associated with a likelithood of an MPM matching the intra-mgde for predicting the

current block.

48, The method of claim 40, determining, from ayf encoded bitstream, a comparison

order for generating the list.

49.  An apparatus comprising one or mg#e processors configured to, when an intra-
mode for a current block comprises an WPM:
generate a list of MPMSs for a current block of video data,
wherein the list of #IPMs is arranged in an order in which the intra-mode
for the ghirrent block of video data is compared to one or more

odes associated with one or more reference blocks of

deterpgfine an MPM index that identifies the intra-mode for the current
block in the list of MPMs;

dentify the intra-mode for the current block using the MPM index; and

decode the current block with the identified intra-mode for the current
block.

The apparatus of claim 49, wherein the one or more processors are further
configured to, when the intra-mode of the current block does not match one of the
MPMs, determine an intra-mode for the current block based on a codeword mapping

procedure that maps a set of remaining infra-modes to indices.
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51.  The apparatus of claim 50, wherein to perform the codeword mapping
procedure, the one or more processors arc configured to climinate the MPMs from the

set of remaining infra-modes.

52.  The apparatus of claim 50, wherein to perform the codeword mapping
procedure, the one or more processors are configured to sorting the MPMs jh ascending

order.

53.  The apparatus of claim 49, wherein the MPMs are associgd with a left-
neighboring video block of the current block and an above-neighboring video block of
the current block, and wherein to generate the list, the one ¢f more processors are
configured to compare an intra-mode associated with thgfleft-neighboring video block
prior to comparing the above-neighboring block suclythat an intra-mode associated with
the left-neighboring video block is listed prior to gh intra-mode associated with the

above-neighboring video block in the list. .

54.  The apparatus of claim 49, whergfn the MPMs arc associated with a left-
neighboring video block of the currepf block and an above-neighboring video block of
the current block, and wherein to #enerate the list, the one or more processors are
configured to compare an intrgmode associated with the above-neighboring block prior
to comparing the left-neighfforing video block such that an intra-mode associated with
the above-neighboring ydeo block is listed prior to an intra-mode associated with the

left-neighboring vidgh block in the list..

less thapfthe first initial index, the first and second initial indices being specified by a

videg/coding standard, and wherein to generate the list, the one or more processors are
figured to add the first MPM to the list prior to adding the second MPM to the list,

such that an intra-mode associated with the left-neighboring video block is listed prior

to an intra-mode associated with the above-neighboring video block in the list .
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56.  The apparatus of claim 49, wherein the one or more processors are further
configured to order the list based on statistics associated with a likelihood of an MPM

matching the intra~-mode for predicting the current block.

57.  The apparatus of claim 49, wherein the one or more processors are fu
configured to determine, from an encoded bitstream, a comparison order fof generating

the list,

58.  The apparatus of claim 49, wherein the apparatus compriggs a video decoder,
and wherein to decode the current block, the one or more procgsors further configured
to:
obtain, from an encoded bitstream, a residual vig€o block associated with the
current block;
generate a reference block by predicting th€ current block using the identified
intra-mode for the current blocl and
determine values for the current blgfk from a combination of the reference block

and a received residual viieo block.

59. A computer-readable storghe medium comprising instructions that, when
executed, cause one or more pfocessors to:
generate, when an jftra-mode for a current block comprises an MPM, a list of
MPMs fgf a current block of video data, wherein the list of MPMs is
arrangfd in an order in which the intra-mode for the current block of
vigho data is compared to one or more intra-modes associated with one
r more reference blocks of video data;
detgfmine an MPM index that identifies the intra-mode for the current block in
the list of MPMs;
identify the intra-mode for the current block using the MPM index; and

decode the current block with the identified intra-mode for the current block.

60.  The computer-readable storage medium of claim 59, further comprising, when

the intra-mode of the current block does not match one of the MPMs, instructions that
cause the one or more processors to determine an intra-mode for the current block based

on a codeword mapping procedure that maps a set of remaining intra-modes to indices.
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61.  The computer-readable storage medium of claim 59, wherein the MPMs are
associated with a left-neighboring video block of the current block and an above-
neighboring video block of the current block, and wherein to generate the list, th
instructions cause the one or more processors to compare an intra-mode associfted with
the left-neighboring video block prior to comparing the above-neighboringMlock such
that an intra-mode associated with the left-neighboring video block is ligfed prior to an

intra-mode associated with the above-neighboring video block in thefist.

62.  The computer-readable storage medium of claim 59, wierein the MPMs are
associated with a left-neighboring video block of the currepf block and an above-
neighboring video block of the current block, and whergfn to generate the list the
instructions cause the one or processors to compare gh intra-mode associated with the
above-neighboring block prior to comparing the [fit-neighboring video block such that
an intra-mode associated with the above-neighforing video block is listed prior to an

intra-mode associated with the left-neighbgfing video block in the list.

63.  An apparatus for decoding vifeo data, the apparatus comprising:
means for generating, whgf an intra-mode for a current block comprises an
MPM, a list of J1PMs for a current block of video data, wherein the list

of MPMs isArranged in an order in which the intra-mode for the current

means forfletermining an MPM index that identifies the intra-mode for the
urrent block in the list of MPMs;
meghs for identifying the intra-mode for the current block using the MPM index;
and
means for decoding the current block with the identified intra-mode for the

current block.
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CLAIMS

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

determining an intra-mode for predicting a current block of

video data;
determining most probable modes (MPMs) for predicting
the current block of video data wherein the MPMs are
intra-modes associated with respective neighboring
blocks of video data encoded prior to the current block;

generating a list of the MPMs based on a position of the
respective neighboring blocks of video data associated
with the MPMs;

assigning an index to each of the MPMs in the list without

resorting the MPMs in the list based on a mode index of
the MPMs;

and

encoding intra-mode data of the current block, comprising

encoding, when one of the MPMs matches the intra-
mode for predicting the current block, data that repre-
sents the index of the matching MPM in the list in an
encoded bitstream.

2. The method of claim 1, wherein encoding the intra-mode
data of the current block comprises, when one of the MPMs
does not match the intra-mode for predicting the current
block:

encoding an MPM flag that indicates that the intra-mode

for predicting the current block 1s not an MPM;
generating a modified list of infra-modes; and

encoding data that represents an index of the intra-mode of

the current block in the modified list.
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3. The method of claim 2, wherein generating the modified
list comprises eliminating the MPMs from the modified list of
mtra-modes.

4. The method of claim 2, wherein generating the modified
list comprises sorting the modified list of intra-modes in
ascending order according to a mode value of the intra-
modes.

5. The method of claim 1, further comprising encoding,
prior to the index of the matching MPM, an MPM flag that
indicates that the data that represents the index of the match-
ing MPM is present in the encoded bitstream.

6. The method of claim 1, wherein determining the MPMs
comprises determining intra-modes associated with a left-
neighboring video block of the current block and an above-
neighboring video block of the current block, and wherein
generating the list of the MPMSs comprises assigning an index
to the intra-mode associated with the left-neighboring video
block that is less than an index of the intra-mode associated
with the above-neighboring block.

7. The method of claim 1, wherein determining the MPMs
comprises determining intra-modes associated with a left-
neighboring video block of the current block and an above-
neighboring video block of the current block, and wherein
generating the list of the MPMs comprises assigning an index
to the intra-mode associated with the above-neighboring
block that 1s less than an index of the intra-mode associated
with an intra-mode associated with the left-neighboring video
block.

8. The method of claim 1, wherein assigning an index to
each of the MPMs comprises assigning indices to intra-
modes of neighboring blocks of the current block based on an
order in which the neighboring blocks are encoded.
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9. The method of claim 1, wherein assigning an index to
each of the MPMs comprises assigning indices to the MPMs
based on statistics associated with a likelihood of an MPM
matching the intra-mode for predicting the current block.

10. The method of claim 1, further comprising encoding
data that represents an order in which indices are assigned to
the MPMs.

11. The method of claim 1, wherein the MPMs comprise
more than two MPMs associated with more than two refer-
ence blocks.

12. The method of claim 1, wherein determining MPMs for
predicting the current block of video data further comprises:

identifying one or more blocks that cannot be used for

reference during intra-coding; and

assigning the one or more blocks a default intra-mode.

13. The method of claim 12, wherein the default mode 1s
planar intra-mode.

14. The method of claim 12, wherein the default mode is
DC intra-mode.

15. An apparatus for encoding video data, the apparatus
comprising;

a memory configured to store a current block of video data

and

one or more processors configured to:

determine an intra-mode for predicting the current block
of video data;

determine most probable modes (MPMs) for predicting
the current block of video data, wherein the MPMs are
intra-modes associated with respective neighboring
blocks of video data encoded prior to the current
block;

generate a list of the MPMs based on a position of the
respective neighboring blocks of video data associ-
ated with the MPMs;
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assign an mndex to each of the MPMs in the list without
resorting the MPMs in the list based on a mode index
of the MPMs;

encode intra-mode data of the current block, comprising
encoding, when one of the MPMs matches the intra-
mode for predicting the current block, data that rep-
resents the index of the matching MPM in the listin an
encoded bitstream.

16. The apparatus of claim 15, wherein to encode the
intra-mode data of the current block, when one of the MPMs
does not match the intra-mode for predicting the current
block, the one or more processors further configured to:

encode an MPM flag that indicates that the intra-mode for

predicting the current block is not an MPM;

generate a modified list of intra-modes; and

encode data that represents an index of the intra-mode of

the current block in the modified list.

17. The apparatus of claim 16, wherein to generate the
modified list, the one or more processors are configured to
eliminate the MPMs from the modified list of intra-modes.

18. The apparatus of claim 16, wherein to generate the
modified list, the one or more processors are configured to
sort the modified list of intra-modes in ascending order
according to a mode value of the intra-modes.

19. The apparatus of claim 15, the one or more processors
further configured to encode, prior to the index of the match-
ing MPM, an MPM flag that indicates that the data that
represents the index of the matching MPM is present in the
encoded bitstream.

20. The apparatus of claim 15, wherein to determine the
MPMs, the one or more processors are configured to deter-
mine intra-modes associated with a left-neighboring video
block of the current block and an above-neighboring video
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block of the current block, and wherein to assign an index to
each of the MPMs, the one or more processors are configured
to assign an index to the intra-mode associated with the lefi-
neighboring video block that is less than an index of the
intra-mode associated with the above-neighboring block.

21. The apparatus of claim 15, wherein to determine the
MPMs, the one or more processors are configured to deter-
mine intra-modes associated with a left-neighboring video
block of the current block and an above-neighboring video
block of the current block, and wherein to assign an index to
each of the MPMs, the one or more processors are configured
to assign an index to the intra-mode associated with the
above-neighboring video block that is less than an index of
the intra-mode associated with the left-neighboring block.

22. The apparatus of claim 15, wherein to assign an index
to each of the MPMs, the one or more processors are config-
ured to assign indices to intra-modes of neighboring blocks of
the current block based on an order in which the neighboring
blocks are encoded.

23. The apparatus of claim 15, wherein, to assign an index
to each of the MPMs, the one or more processors are config-
ured to assign indices to the MPMs based on statistics asso-
ciated with a likelithood of an MPM matching the intra-mode
for predicting the current block.

24. The apparatus of claim 15, wherein the one or more
processors are further configured to encode data that repre-
sents an order in which indices are assigned to the MPMs.

25. The apparatus of claim 15, wherein the MPMs com-
prise more than two MPMs associated with more than two
reference blocks.

26. The apparatus of claim 15, wherein to determine MPMs
for predicting the current block of video data, the one or more
processors are further configured to:
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identify one or more blocks that cannot be used for refer-

ence during intra-coding; and

assign the one or more blocks a default intra-mode.

27. The apparatus of claim 26, wherein the default intra-
mode is planar mode.

28. The apparatus of claim 26, wherein the default mode is
DC intra-mode.

29. The apparatus of claim 15, further comprising a camera
configured to capture the current block, wherein the apparatus
comprises a video encoder, and wherein the one or more
processors are further configured to:

predict the current block using the determined intra-mode

to generate a reference video block;

determine a residual block comprising a difference

between the reference block and the current block; and
encode data that represents the residual block in the
encoded bitstream.

30. A non-transitory computer-readable storage medium
having stored thereon instructions that, when executed, cause
On€ Of More processors to:

determine an intra-mode for predicting a current block of

video data;
determine most probable modes (MPMs) for predicting the
current block of video data, wherein the MPMs are
intra-modes associated with respective neighboring
blocks of video data encoded prior to the current block;

generate a list of the MPMs based on a position of the
respective neighboring blocks of video data associated
with the MPMs;

assign an index to each of the MPMs in the list without

resorting the MPMs in the list based on a mode index of
the MPMs;

and

encode intra-mode data of the current block, comprising
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encoding, when one of the MPMs matches the intra-
mode for predicting the current block, data that repre-
sents the index of the matching MPM in the list in an
encoded bitstream.

31. The non-transitory computer-readable storage medium
of claim 30, wherein to encode the intra-mode data of the
current block, when one of the MPMs does not match the
intra-mode for predicting the current block, the instructions
cause the one or more processors 1o:

encode an MPM flag that indicates that the intra-mode for

predicting the current block is not an MPM;

generate a modified list of intra-modes; and

encode data that represents an index of the intra-mode of

the current block in the modified list.

32. The non-transitory computer-readable storage medium
of claim 31, wherein to generate the modified list, the instruc-
tions cause the one or more processors to eliminate the MPMs
from the modified list of intra-modes.

33. The non-transitory computer-readable storage medium
of claim 31, wherein to generate the modified list, the instruc-
tions cause the one or more processors to sort the modified list
of intra-modes in ascending order according to a mode value
of the intra-modes.

34. The non-transitory computer-readable storage medium
of claim 30, further comprising instructions that, when
executed, cause the one or more processors to encode, prior to
the index of the matching MPM, an MPM flag that indicates
that the data that represents the index of the matching MPM is
present in the encoded bitstream.

35. The non-transitory computer-readable storage medium
of claim 30, wherein, to determine the MPMs, the instructions
cause the one or more processors to determine intra-modes
associated with a left-neighboring video block of the current
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block and an above-neighboring video block of the current
block, and wherein to assign an index to each of the MPMs,
the instructions cause the one or more processors to assign an
index to the intra-mode associated with the left-neighboring
block that is less than an index of the intra-mode associated
with the above-neighboring video block.

36. The non-transitory computer-readable storage medium
of claim 30, wherein, to determine the MPMs, the instructions
cause the one or more processors to determine intra-modes
associated with a left-neighboring video block of the current
block and an above-neighboring video block of the current
block, and wherein to assign an index to each of the MPMs,
the instructions cause the one or more processors to assign an
index to the intra-mode associated with the above-neighbor-
ing block that is less than an index of the intra-mode associ-
ated with the left-neighboring video block.

37. An apparatus for encoding video data, the apparatus
comprising;

means for determining an intra-mode for predicting a cur-

rent block of video data;

means for determining most probable modes (MPMs) for

predicting the current block of video data, wherein the
MPMs are intra-modes associated with respective
neighboring blocks of video data encoded prior to the
current block;

means for generating a list of the MPMs based on a position

of the respective neighboring blocks of video data asso-
ciated with the MPMs;

means for assigning an index to each of the MPMs in the

list without resorting the MPMs in the list based on a
mode index of the MPMs; and

means for encoding, when one of the MPMs matches the

mtra-mode for predicting the current block, data that
represents the index of the matching MPM in the list in
an encoded bitstream.
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38. A method of decoding video data, the method compris-
ing:
determining most probable modes (MPMs) for predicting a
current block of video data, wherein the MPMs are
intra-modes associated with respective neighboring
blocks of video data decoded prior to the current block;

generating a list ofthe determined MPMs for predicting the
current block of video data based on a position of the
respective neighboring blocks of video data associated
with the MPMs;

assigning an index to each of the MPMs in the list without

resorting the MPMs in the list based on a mode index of
the MPMs;

decoding intra-mode data of the current block, comprising

decoding, when one of the MPMs matches an intra-
mode for the current block, data that represents the index
of the matching MPM in the list from an encoded bit-
stream,;

identifying the intra-mode for predicting the current block

using the index; and

decoding the current block with the identified intra-mode

for the current block.

39. The method of claim 38, wherein, decoding the intra-
mode data of the current block comprises, when one of the
MPMs does not match the intra-mode for predicting the cur-
rent block:

decoding an MPM flag that indicates that the intra-mode

for predicting the current block 1s not an MPM;
generating a modified list of mtra-modes; and

decoding data that represents an index of the intra-mode of

the current block in the modified list.
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40. The method of claim 39, wherein generating the modi-
fied list comprises eliminating the MPMs from the modified
list of intra-modes.

41. The method of claim 39, wherein generating the modi-
fied list comprises sorting the modified list of intra-modes in
ascending order according to a mode value of the intra-
modes.

42. The method of claim 38, wherein determining the
MPMs comprises determining intra-modes associated with a
left-neighboring video block of the current block and an
above-neighboring video block of the current block, and
wherein assigning an index to each of the MPMs comprises
assigning an index to the an intra-mode associated with the
left-neighboring video block that is less than an index of the
an intra-mode associated with the above-neighboring video
block.

43. The method of claim 38, wherein determining the
MPMs comprises determining intra-modes associated with a
left-neighboring video block of the current block and an
above-neighboring video block of the current block, and
wherein assigning an index to each of the MPMs comprises
assigning an index to the infra-mode associated with the
above-neighboring video block that is less than an index of
one of the intra-modes associated with the left-neighboring
video block.

44. The method of claim 38, wherein assigning an index to
each of the MPMs comprises assigning indices to intra-
modes of neighboring blocks of the current block based on an
order in which the neighboring blocks are decoded.

45. The method of claim 38, wherein assigning an index to
each of the MPMs comprises assigning indices to the MPMs
based on statistics associated with a likelihood of an MPM
matching the intra-mode for predicting the current block.
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46. The method of claim 37, further comprising decoding
data that represents an order in which indices are assigned to
the MPMs.

47. An apparatus for decoding video data, the apparatus
comprising:

amemory configured to store a current block of video data;

and

one or more processors configured to:

determine most probable modes (MPMs) for predicting
the current block of video data, wherein the MPMs are
intra-modes associated with respective neighboring
blocks of video data decoded prior to the current
block;

generate a list of the determined MPMs for predicting
the current block of video data based on a position of
the respective neighboring blocks of video data asso-
ciated with the MPMs;

assign an index to each of the MPMs in the list without
resorting the MPMs in the list based on a mode index
of the MPMs;

decode intra-mode data of the current block, comprising
decoding, when one of the MPMs matches an intra-
mode for the current block, data that represents the
index of the matching MPM in the list from an
encoded bitstream;

identify the intra-mode for predicting the current block
using the index; and

decode the current block with the identified intra-mode
for the current block.

48. The apparatus of claim 47, wherein to decode the
intra-mode data, the one or more processors are further con-
figured to, when one of the MPMs does not match the intra-
mode for predicting the current block:
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decode an MPM flag that indicates that the intra-mode for

predicting the current block is not an MPM,;

generate a modified list of intra-modes; and

decode data that represents an index of the intra-mode of

the current block 1n the modified list.

49. The apparatus of claim 48, wherein to generate the
modified list, the one or more processors are configured to
eliminate the MPMs from the modified list of intra-modes.

50. The apparatus of claim 48, wherein to generate the
modified list, the one or more processors are configured to
sort the modified list of intra-modes in ascending order
according to a mode value of the intra-modes.

51. The apparatus of claim 47, wherein to determine the
MPMs, the one or more processors are configured to deter-
mine intra-modes associated with a left-neighboring video
block of the current block and an above-neighboring video
block of the current block, and wherein to assign an index to
each of the MPMs, the one or more processors are configured
to assign an index to the intra-mode associated with the left-
neighboring video block that 1s less than an index of an
mtra-mode associated with the above-neighboring.

52. The apparatus of claim 47, wherein to determine the
MPMs, the one or more processors are configured to deter-
mine intra-modes associated with a left-neighboring video
block of the current block and an above-neighboring video
block of the current block, and wherein to assign an index to
each of the MPMs, the one or more processors are configured
to assign an index to the intra-mode associated with the
above-neighboring video block that is less than an index of an
intra-mode associated with the left-neighboring.

53. The apparatus of claim 47, wherein to assign an index
to each of the MPMs, the one or more processors are config-
ured to assign indices to infra-modes of neighboring blocks of
the current block based on an order in which the neighboring
blocks are decoded.
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54. The apparatus of claim 47, wherein to assign an index
to each of the MPMs, the one or more processors are config-
ured to assign indices to the MPMs based on statistics asso-
ciated with a likelihood of an MPM matching the intra-mode
for predicting the current block.

55. The apparatus of claim 47, wherein the one or more
processors are further configured to decode data that repre-
sents an order in which indices are assigned to the MPMs.

56. The apparatus of claim 47, wherein the apparatus com-
prises a video decoder, and wherein to decode the current
block, the one or more processors further configured to:

obtain, from the encoded bitstream, a residual video block

associated with the current block;
generate a reference block by predicting the current block
using the 1dentified intra-mode for the current block;

determine values for the current block from a combination
of the reference block and a received residual video
block; and

wherein the apparatus further comprises a display config-

ured to display the current block.

57. A non-transitory computer-readable storage medium
having stored thereon instructions that, when executed, cause
one or maore processors to:

determine most probable modes (MPMs) for predicting a

current block of video data, wherein the MPMs are
mtra-modes associated with respective neighboring
blocks of video data decoded prior to the current block;
generate a list of the determined MPMs for predicting the
current block of video data based on a position of the

respective neighboring blocks of video data associated
with the MPMs;
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assign an index to each of the MPMs without resorting the
MPMs in the list based on a mode index of the MPMs;

decode intra-mode data of the current block, comprising
decoding, when one of the MPMs matches an intra-
mode for the current block, data that represents the index
of the matching MPM i1n the list from an encoded bit-
stream;

identify the intra-mode for predicting the current block

using the index; and

decode the current block with the identified intra-mode for

the current block.

58. The computer-readable storage medium of claim 57,
wherein to decode the intra-mode data of the current block,
when one of the MPMs does not match the intra-mode for
predicting the current block, the mstructions further cause the
one or more processors to:

decode an MPM flag that indicates that the intra-mode for

predicting the current block is not an MPM,;

generate a modified list of intra-modes; and

decode data that represents an index of the intra-mode of

the current block in the modified list.

59. The computer-readable storage medium of claim 57,
wherein to determine the MPMs, the instructions cause the
one or more processors to determine intra-modes associated
with a left-neighboring video block of the current block and
an above-neighboring video block of the current block, and
wherein to assign an index to each of the MPMs, the instruc-
tions cause the one or more processors to intra-mode associ-
ated with the above-neighboring video block that is less than
an index of the an intra-mode associated with the left-neigh-
boring.

60. The computer-readable storage medium of claim 57,
wherein to determine the MPMs, the instructions cause the
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one or more processors to determine intra-modes associated
with a left-neighboring video block of the current block and
an above-neighboring video block of the current block, and
wherein to assign an mdex to each of the MPMs, the instruc-
tions cause the one or more processors to intra~-mode associ-
ated with the left-neighboring video block that is less than an
index of the an intra-mode associated with the above-neigh-
boring.
61. An apparatus for decoding video data, the apparatus
COmprising:
means for determining most probable modes (MPMs) for
predicting a current block of video data, wherein the
MPMs are intra-modes associated with respective
neighboring blocks of video data decoded prior to the
current block;
means for generating a list of the determined MPMs for
predicting the current block of video data based on a
position of the respective neighboring blocks of video
data associated with the MPMs;
means for assigning an index to each of the MPMs in the
list without resorting the MPMs in the list based on a
mode index of the MPMs;
means for decoding, when one of the MPMs matches an
intra-mode for the current block, intra-mode data of the
current block, comprising decoding data that represents
the index of the matching MPM in the list from an
encoded bitstream:;
means for identifying the intra-mode for predicting the
current block using the index; and
means for decoding the current block with the identified
intra-mode for the current block.



