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WHAT IS CLAIMED IS: 

1. 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 b 4 ck of 

video data; 

determining an index for each of the MPMs based on an order i 	hich the 

intra-mode for predicting the current block is compared to the MPM 	and 

signaling, when one of the MPMs for predicting the curre 	block matches the 

intra-mode for predicting the current block, the index of the 	thing MPM. 

2. The method of claim 1, further comprising, whe • the intra-mode of the current 

block does not match one of the MPMs, setting an 	M flag to zero and signaling the 

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

3. The method of claim 2, wherein th• odeword mapping procedure comprises 

eliminating the MPMs from the remain g intra-modes. 

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

sorting the MPMs in ascendin 	order. 

5. The method of 	im 1, further comprising signaling, prior to the index of the 

MPM, an MPM flat 	d cating that the index of the MPM has been signaled. 

6. Them • hod of claim 1, wherein the MPMs are associated with a left- 

neighbori 	video block of the current block and an above-neighboring video block of 

the cu 	t block, and wherein determining the index for each MPM comprises 

co 	ring an intra-mode associated with the left-neighboring video block prior to 

c•, 	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 • aving 

a first initial index and a second MPM having a second initial index that is les 	an the 

first initial index, the first and second initial indices being specified by a vi. •o coding 

standard, and wherein determining the index for each of the MPMs corn 	ises 

comparing the first MPM to the intra-mode of the current block prior o comparing the 

second MPM to the intra-mode of the current block, such that an 	dex of the first MPM 

is 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 t 	current block to the MPMs in an 

order based on statistics associated with a likelih 	d of an MPM matching the intra- 

mode for predicting the current block. 

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

MPMs are compared to the intra-mo. • for predicting the current block. 

11. The method of claim 1 	herein the MPMs comprise more than two MPMs 

associated with more than 	o reference blocks. 

12. The method 	claim 1, wherein signaling the index comprises encoding an 

indication of the ' • a ex in a bitstream. 

13. The 	ethod of claim 1, wherein determining MPMs for predicting the current 

block of ideo data further comprises: 

identifying one or more blocks that cannot be used for reference during infra- 

co, 	g; and 

assigning the one or more blocks a default in ra-mode. 

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; 

determine MPMs for predicting the current block of video data; 

determine an index for each of the MPMs based on an order in will 	the intra- 

mode for predicting the current block is compared to the . 	'Ms; and 

signal, when one of the MPMs for predicting the current bloc matches the intra- 

mode for predicting the current block, the index o 	e matching MPM. 

17. The apparatus of claim 16, the one or more process: s further configured to set 

an MPM flag to zero and signaling the intra-mode of the current block based on a 

codeword mapping procedure when the intra-mode 	the current block does not match 

one of the MPMs. 

18. The apparatus of claim 17, wherein 9 perform the codeword mapping 

procedure, the one or more processors 	configured to eliminate the MPMs from the 

remaining intra-modes. 

19. The apparatus of clai 	7, wherein to perform the codeword mapping 

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

order. 

20. The appa 	s of claim 16, the one or more processors further configured to 

signal an MP 	flag prior to the index of the MPM to indicate that the index of the 

MPM has 	-en signaled. 

21. The apparatus of claim 16, wherein the MPMs are associated with a left-

n' ghboring 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 block of 

the current block, and wherein the one or more processors are configured to compare 

intra-mode associated with the above-neighboring block prior to comparing an in 

mode associated with the left-neighboring video block. 

23. The apparatus of claim 16, wherein the MPMs comprise at least 	first MPM 

having a first initial index and a second MPM having a second initia 	dex that is less 

than the first initial index, the first and second initial indices being •pecified by a video 

coding standard, and wherein to determine the index for each •. the MPMs, the one or 

more processors are configured to compare the first MPM 	the intra-mode of the 

current block prior to comparing the second MPM to the n ra-mode of the current 

block, such that an index of the first MPM is less tha• an index for the second MPM. 

24. The apparatus of claim 16, wherein to , termine the index for each of the 

MPMs, the one or more processors are con rgured to compare the intra-mode for 

predicting the current block to the MP 	in an order based on statistics associated with 

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

25. The apparatus of clai 	6, the one or more processors further configured to 

signal an order in which th> 	PMs are compared to the intra-mode for predicting the 

current block. 

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

associated wit 	more than two reference blocks. 

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

proc' •sors 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. 



WO 2013/067334 	 PCT/US2012/063297 

43 

29. The apparatus of claim 28, wherein 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 video •ncoder, 

and wherein the one or more processors are further configured to: 

predict the current block using the determined intra-mode to 	nerate a reference 

video block; 

determine a residual block comprising a difference be 	een the reference block 

and the current block; and 

signal the residual block in a bitstream. 

32. A computer-readable storage medium co • .rising instructions that, when 

executed, cause one or more processors to: 

determine an intra-mode for predic 	g a current block of video data; 

determine MPMs for predicting 	e current block of video data; 

determine an index for each . the MPMs based on an order in which the infra- 

mode for predic ti 	the current block is compared to the MPMs; and 

signal, when one of th> 	PMs for predicting the current block matches the intra-

mode for pr dic i g the current block, the index of the matching MPM. 

33. The comput 	-readable storage medium of claim 32, further comprising 

instructions that, 	hen executed, cause the one or more processors to 

set an MPM 	g to zero and signaling the intra-mode of the current block based on a 

codeword 	apping procedure, when the intra-mode of the current block does not match 

one of e MPMs. 

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

mapping procedure comprises eliminating the MPMs 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. 

37. The computer-readable storage medium of claim 32, wherein the M' 	s are 

associated with a left-neighboring video block of the current block and . 	above-

neighboring video block of the current block, and further comprisin! nstructions that 

cause the one or more processors to determine the index for each 	PM by comparing 

an intra-mode associated with the left-neighboring video bloc 	lir or to comparing the 

above-neighboring block. 

38. The computer-readable storage medium of el m 32, wherein the MPMs are 

associated with a left-neighboring video block of 	e current block and an above- 

neighboring video block of the current block, 	d further comprising instructions that 

cause the one or more processors to dete 	e the index for each MPM by comparing 

an intra-mode associated with the abovw neighboring block prior to comparing an intra-

mode associated with the left-neigh . .ring video block. 

39. An apparatus for enco' ng video data comprising: 

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

data; 

means for d 	rmining MPMs for predicting the current block of video data; 

means fo l etermining an index for each of the MPMs based on an order in 

hich the intra-mode for predicting the current block is compared to the 

MPMs; and 

ea s 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. 

40. 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 bloc 	in 

the list of MPMs; 

identifying the intra-mode for the current block using the MPM index; 	d 

decoding the current block with the identified intra-mode for the cu , ent block. 

41. The method of claim 40, further comprising, when the intra- . ode of the current 

block does not match one of the MPMs, determining an intra-mo i 	for the current block 

based on a codeword mapping procedure that maps a set of re a n ng intra-modes to 

indices. 

42. The method of claim 41, wherein performint 	e codeword mapping procedure 

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

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

comprises sorting the MPMs in ascend' , _ order. 

44. The method of claim 40, 	erein the MPMs are associated with a left-

neighboring video block of the urrent block and an above-neighboring video block of 

the current block, and whe 	in generating the list comprises comparing an intra-mode 

associated with the left- eighboring video block prior to comparing the above- 

neighboring block s 	that an intra-mode associated with the left-neighboring video 

block is listed pr 	to an intra-mode associated with the above-neighboring video block 

in the list. 

45. ' e method of claim 40, wherein the MPNIs are associated with a left- 

nei 	oring 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 

is 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 second MPM having a second initial index that is less 

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

coding standard, and wherein generating the list comprises adding the first MPM a the 

list prior to adding the second MPM to the list, such that an intra-mode associ. 	d with 

the left-neighboring video block is listed prior to an intra-mode associated 	ith the 

above-neighboring video block in the list.. 

47. The method of claim 40, further comprising ordering the 	.t based on statistics 

associated with a likelihood of an MPM matching the intra-m. d e for predicting the 

current block. 

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

order for generating the list. 

49. An apparatus comprising one or ma e processors configured to, when an infra- 

mode for a current block comprises an 	M: 

generate a list of MP 	s for a current block of video data, 

wherein the list of 	PMs is arranged in an order in which the intra-mode 

for the 	d went block of video data is compared to one or more 

intr 	odes associated with one or more reference blocks of 

v deo data; 

deter 	me 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. 

5 P . 	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 intra-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 are configured to eliminate the MPMs from the 

set of remaining intra-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 	ascending 

order. 

53. The apparatus of claim 49, wherein the MPMs are assoc 	-d with a left- 

neighboring video block of the current block and an above-ne 	boring video block of 

the current block, and wherein to generate the list, the one . more processors are 

configured to compare an intra-mode associated with th• eft-neighboring video block 

prior to comparing the above-neighboring block sucp hat an intra-mode associated with 

the left-neighboring video block is listed prior to 	intra-mode associated with the 

above-neighboring video block in the list. . 

54. The apparatus of claim 49, whey' n the MPMs are associated with a left-

neighboring video block of the curre • 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 intr. mode associated with the above-neighboring block prior 

to comparing the left-neig .oring video block such that an intra-mode associated with 

the above-neighboring 	deo block is listed prior to an intra-mode associated with the 

left-neighboring vid:a block in the list.. 

55. The ap aratus of claim 49, wherein the list of MPMs comprise at least a first 

MPM hay 	a first initial index and a second MPM having a second initial index that is 

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

vide. coding standard, and wherein to generate the list, the one or more processors are 

c. 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 	er  

configured to determine, from an encoded bitstream, a comparison order fi generating 

the list. 

58. The apparatus of claim 49, wherein the apparatus compri 	a video decoder, 

and wherein to decode the current block, the one or more proc' 'sors further configured 

to: 

obtain, from an encoded bitstream, a residual v • •o block associated with the 

current block; 

generate a reference block by predicting t,  - current block using the identified 

intra-mode for the current bloc• 	and 

determine values for the current bl i 	from a combination of the reference block 

and a received residual video block. 

59. A computer-readable stor to medium comprising instructions that, when 

executed, cause one or more f 9 cessors to: 

generate, when an 	a-mode for a current block comprises an MPM, a list of 

MPMs fs a current block of video data, wherein the list of MPMs is 

an-an: -d in an order in which the intra-mode for the current block of 

vi ,  -o data is compared to one or more intra-modes associated with one 

sr more reference blocks of video data; 

det• •mine 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 arc 

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 associated with 

the left-neighboring video block prior to comparing the above-neighborint .lock such 

that an intra-mode associated with the left-neighboring video block is h. ed prior to an 

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

62. The computer-readable storage medium of claim 59, 	e ein the MPMs are 

associated with a left-neighboring video block of the curre I block and an above- 

neighboring video block of the current block, and whet-. 	to generate the list the 

instructions cause the one or processors to compare . 	intra-mode associated with the 

above-neighboring block prior to comparing the 	-neighboring video block such that 

an intra-mode associated with the above-ne g aonng video block is listed prior to an 

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

63. An apparatus for decoding v 	o data, the apparatus comprising: 

means for generating, wh• 	an intra-mode for a current block comprises an 

MPM, a list of 	PMs for a current block of video data, wherein the list 

of MPMs is .rranged in an order in which the intra-mode for the current 

block of ideo data is compared to one or more intra-modes associated 

with . e or more reference blocks of video data; 

means for determining an MPM index that identifies the intra-mode for the 

urrent block in the list of MPMs; 

me. s 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 is not an MPM; 

generating a modified list of intra-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 
intra-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 MPMs 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 is 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 is 

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 index 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 infra-
mode for predicting the current block, data that rep-
resents the index of the matching MPM in the list in 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 infra-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 



43 

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 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 likelihood 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: 



44 

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 
one or 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 
infra-mode for predicting the current block, the instructions 
cause the one or more processors to: 

encode an MPM flag that indicates that the infra-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 infra-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 
intra-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 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; 

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 infra-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 is not an MPM; 

generating a modified list of intra-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 intra-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 Ultra-
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: 

a memory 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 in 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 is less than an index of an 
intra-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 intra-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 identified 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 more processors to: 

determine 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; 

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 in 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 instructions 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 



53 

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 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. 


