
rinted: 	5/10V2013 	 CLMSPAMD 	 US2012067355 
FROM 	 NEW SEP 25 2013 13:48/ST. 13:41/No. 7500000088 

PCT/US 2012/067 355 — 

122267U I WO 	 Clean Version 
79 

Amended Set of Claims 1 to 79 

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

determining, for a current picture of the video data, a long term reference pictu 

to be used when encoding at least a portion of a current picture of the video data; 

determining a number of bits to be used to represent one or more least 

significant bits of a picture order count value that identifies the long-term ref' ence 

picture ; 

specifying, in a sequence parameter set of a bitstream represen • ive of an 

encoded version of the video data, the one or more least significan 'its of the picture 

order count value using the determined number of bits; 

determining whether to specify one or more most s 	ficant bits of the picture 

order count value in the bitstream; 

based on the determination of whether to spec 	the one or more most 

significant bits, specifying the most significant bi 	.f the picture order count value in a 

slice header of the bitstream; and 

encoding at least the portion of the 	ent picture using the long-term reference 

picture. 

2, 	The method of claim 1, w. rein the picture order count value that identifies the 

long-term reference picture co• prises a picture order count value that identifies a long- 

term reference picture that 	present in a decoded picture buffer but that is not specified 

as one or more long-te 	reference pictures in the sequence parameter set. 

3. 	The meth ,  I of claim 1, wherein specifying the one or more least significant bits 

of the picture 	der count value that identifies the long-term reference picture in the 

bitstream 	.mprises specifying an unsigned binary number having a number of bits 

equal t. 	e determined number of bits used to represent the one or more least 

sig 	leant bits of the picture order count value that identifies the long-term reference 

• turc. 

4. 	The method of claim 1, further comprising specifying the determined number of 

bits used to represent the one or more least significant bits of the picture order count 

P 34 
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value that identifies the long-term reference picture in the bitstream. 
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5. The method of claim 1, wherein determining the number of bits comprises 

determining the number of bits to be used to represent the one or more least significun 

bits of the picture order count value that identifies the long-term reference picture i • the 

bitstream based on syntax elements previously determined for one or more of 

current picture and previously encoded pictures of the video data so as to av• d 

specifying in the bitstream the determined number of bits to be used to re 	esent the one 

or more least significant bits of the picture order count value that iden 	es the long-

term reference picture. 

6. (Cancelled) 

7. The method of claim 1, wherein determining 	ether to specify the one or more 

most significant bits of the picture order count val 	comprises, when one or more least 

significant bits of any other picture order co n 	allies that identify any other picture 

stored to a decoded picture buffer to which 	e long-term reference picture is also stored 

are the same as the determined one or m• e least significant hits of the picture order 

count value that identifies the long-t 	reference picture, determining the one or more 

most significant bits of the pictu 	order count value that identifies the long-term 

reference picture to be used w i n encoding at least the portion of the current picture, 

wherein a number of the o 	or more least significant bits when added to a number of 

the one or more most sic i limit bits results in a total that is less than a total number of 

bits to specify the pi• u e order count value. 

S. 	(Cane 	ed)  

9. 	e method of claim 1, further comprising: 

determining the one or more least significant bits for at least one picture order 

e' 	t value that identifies a respective one of the other pictures stored to the decoded 

picture buffer; and 

determining whether the one or more least significant bits for the at least one 

picture order count value that identifies the respective one of the other pictures stored to 

the decoded picture buffer is the same as the determined one or more least significant 

bits of the picture order count value that identifies the long-term reference picture. 
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10. The method of claim 1, wherein determining the one or more most significant 

bits of the picture order count value comprises determining the one or more most 

significant bits of the picture order count value such that the one or more most 

significant bits in combination with the determined one or more least signifi 	.its is 

sufficient to uniquely identify the picture order count value that identifies t • ong-term 

reference picture from any other picture order count value that identifies s y other 

picture in the decoded picture buffer. 

11. The method of claim 1, wherein the picture order coup 	alue comprises a delta 

picture order count value computed as the difference betwe< 	a picture order count 

value that identifies the current picture and the picture o r d er count value that identifies  

the long-term reference picture to be used when enco mg at least the portion of the 

current picture. 

12. A video encoding device configure. o encode video data, the video encoding 

device comprising: 

one or more processors confi 	red to determine, for a current picture of the 

video data, a long term reference .icture to be used when encoding at least a portion of 

a current picture of the video . s a, determine a number of bits to be used to represent 

one or more least signifies • bits of a picture order count value that identifies the long- 

term reference picture 	a bitstream representative of an encoded version of the video 

data, specify, in a s 	time parameter set of the bitstream, the one or more least 

significant bits o 	he picture order count value using the determined number of bits , 

determine w 	er to specify one or more most significant bits of the picture order 

count val 	in the bitstream, based on the determination of whether to specify the one or 

more 	•st significant bits, specifying the most significant bits of the picture order count 

val 	in a slice header of the bitstream, and encode at least the portion of the current 

cture using the long-term reference picture, 

13. The video encoding device of claim 12, wherein the picture order count value 

that identifies the long-term reference picture comprises a picture order count value that 

identifies a long-term reference picture that is present in a decoded picture buffer but 
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that is not specified as one or more long-term reference pictures in a sequence parameter 

set associated with the current picture. 

14. The video encoding device of claim 12, wherein the one or more processo 	are 

further configured to, when specifying the one or more least significant bits of 	e 

picture order count value that identifies the long-term reference picture in t 	bitstream, 

specify an unsigned binary number having a number of bits equal to the 	tcrmined 

number of bits used to represent the one or more least significant bi 	f the picture 

order count value that identifies the long-term reference picture. 

15. The video encoding device of claim 12, wherein th 	ne or more processors are 

further configured to specify the determined number of 	is used to represent  the one or 	 

more least significant bits of the picture order count 	i ue that identifies the long-term 

reference picture in the bitstream. 

16. The video encoding device of clai 	2, wherein the one or more processors are 

further configured to, when determinin> 	e number of bits, determine the number of 

bits to be used to represent the one 	more least significant bits of the picture order 

count value that identifies the lo 	term reference picture in the bitstream based on 

syntax elements previously d= rmined for one or more of the current picture and 

previously encoded picture- of the video data so as to avoid specifying in the bitstrcam 

the determined number fhits to be used to represent the one or more least significant 

bits of the picture o:. er count value that identifies the long-term reference picture, 

17. (Can 	led) 

18. he video encoding device of claim 12, wherein the one or more processors are 

fu 	r configured to, when one or more least significant bits of any other picture order 

, • nt values that identify any other picture stored to a decoded picture buffer to which 

the long-term reference picture is also stored are the same as the determined one or 

more least significant bits of the picture order count value that identifies the long-term 

reference picture, determine the one or more most significant bits of the picture order 

count value that identifies the long-term reference picture to be used when encoding at 

least the portion of the current picture, wherein a number of the one or more least 
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significant bits when added to a number of the one or more most significant bits results 

in a total that is less than a total number of bits to specify the picture order count value 

19, 	(Cancelled) 

20. The video encoding device of claim 12, wherein the one or more pr. 	ssors are 

further configured to determine the one or more least significant bits for 	least one 

picture order count value that identifies a respective one of the other 	ctures stored to 

the decoded picture buffer, and determine whether the one or mor 	east significant bits 

for the at least one picture order count value that identifies the 	spective one of the 

other pictures stored to the decoded picture buffer is the sa 	a as the determined one or 

more least significant bits of the picture order count val 	that identifies the long-term 

reference picture. 

21. The video encoding device of claim 1 	wherein the one or more processors are 

further configured to, when determining th one or more most significant bits of the 

picture order count value, determine th 	'tie or more most significant bits of the picture 

order count value that identifies the .ng-term reference picture to be used when 

encoding at least the portion of 	current picture such that the one or more most 

significant bits in combinatio, 	ith the determined one or more least significant bits is 

sufficient to uniquely iden 	the picture order count value that identifies the long-term 

reference picture from 	y other picture order count value that identifies any other 

picture in the decod s picture buffer. 

22. The v' deo encoding device of claim 12, wherein the picture order count value 

comprises 	delta picture order count value computed as the difference between a 

picture .rder count value that identities the current picture and the picture order count 

val 	that identities the long-term reference picture to be used when encoding at least 

c portion of the current picture. 
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23. 	A video encoding device for encoding video data, the video encoding device 

comprising: • 

means for determining, for a current picture of the video data, a long term 

reference picture to be used when encoding at least a portion of a current picture o 	he 

video data; 

means for determining a number of bits to be used to represent one . more least 

significant bits of a picture order count value that identifies the long-te 	eference 

picture in a bitstream representative of an encoded version of the vid 	data, 

means for specifying, in a sequence parameter set of the b' .cream, the one or 

more least significant bits of the picture order count value usi 	the determined number 

of bits, 

means for determining whether to specify one o 	ore most significant bits of 	 

the picture order count value in the bitstream; 

means for, based on the determination of 	ether to specify the one or more 

most significant bits, specifying the most sig 	cant bits of the picture order count value 

in a slice header of the bitstream; and 

means for encoding at least the • .rtion of the current picture using the long-term 

reference picture. 

24. The video encoding d: ice of claim 23, wherein the picture order count value 

that identifies the long-te • reference picture comprises a picture order count value that 

identifies a long-term 	erence picture that is present in a decoded picture buffer but 

that is not specified . s one or more long-term reference pictures in a sequence parameter 

set associated w' • the current picture. 

25. video encoding device of claim 23, wherein the means for specifying the 

one or 	ore least significant bits of the picture order count value that identifies the long- 

te r reference picture in the bitstream comprises means for specifying an unsigned 

nary number having a number of bits equal to the determined number of bits used to 

represent the one or more least significant bits of the picture order count value that 

identifies the long-term reference picture. 
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26. The video encoding device of claim 23, further comprising means for specifying 

the determined number orbits used to represent the one or more least significant bits of 

the picture order count value that identities the long-term reference picture in the 

bitstream. 

27. The video encoding device of claim 23, wherein means for determi 	g the 

number of bits comprises means for determining the number of bits to 	sed to 

represent the one or more least significant bits of the picture order co 	t value that 

identifies the long-term reference picture in the bitstream based o,  syntax elements 

previously determined for one or more of the current picture a' 	previously encoded 

pictures of the video data so as to avoid specifying in the b' tream the determined 

number of bits to be used to represent the one or more 	st significant bits of the picture 

order count value that identifies the long-term refere' e picture. 

28. (Cancelled) 

29. A non-transitory computer-read 	e storage medium having stored thereon 

instructions that, when executed, ca .e one or more processors of a video encoding 

device to: 

determine, for a tune,  picture of video data, a long term reference picture to be 

used when encoding at le 	a portion of a current picture of the video data; 

determine a n • .cr of bits to be used to represent one or more least significant 

hits of a picture or 	count value that identifies the long-term reference picture in a 

bitstream repress tative of an encoded version of the video data; 

speci 	, in a sequence parameter set of the bitstream, the one or more least 

significan.its   of the picture order count value using the determined number of bits ; 

etermine whether to specify one or more most significant bits of the picture 

or 	count value in the bitstream; 

based on the determination of whether to specify the one or more most 

significant bits, specify the most significant bits of the picture order count value in a 

slice header of the bitstream; and 

encode at least the portion of the current picture using the long-term reference 

picture. 
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30, 	The non-transitory computer-readable storage medium of claim 29, wherein the 

picture order count value that identities the long-term reference picture comprises a 

picture order count value that identifies a long-term reference picture that is present i 

decoded picture buffer but that is not specified as one or more long-term reference 

pictures in a sequence parameter set associated with the current picture. 

31. The non-transitory computer-readable storage medium of claim 2', wherein the 

instructions that, when executed, cause the one or more processors to - • - cify the one or 

more least significant bits of the picture order count value that ide' fies the long-term 

reference picture in the bitstream comprise instructions that, w 	executed, cause the 

one or more processors to specify an unsigned binary num.,  having a number of bits 

 	equal to the determined number of bits used to represent 	e one or more least 	 

significant bits of the picture order count value that i• ntifies the long-term reference 

picture. 

32. The non-transitory computer-reada 	storage medium of claim 29, further 

having stored thereon instructions that, 	en executed, cause the one or more 

processors to specify the determined 	ber of bits used to represent the one or more 

least significant bits of the pictur • . rder count value that identifies the long-term 

reference picture in the bitstr 	. 

33. The non-transito 	computer-readable storage medium of claim 29, wherein the 

instructions that, wh= 	executed, cause the one or more processors to determine the 

number of bits c. 	prise instructions that, when executed, cause the one or more 

processors to 	terrine the number of bits to be used to represent the one or more least 

significant i its of the picture order count value that identifies the long-term reference 

picture 	the bitstream based on syntax elements previously determined for one or more 

oft 	current picture and previously encoded pictures of the video data so as to avoid 

ci lying in the bitstream the determined number of bits to be used to represent the one 

or more least significant bits of the picture order count value that identifies the long- 

term reference picture. 

34. (Cancelled) 
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35. The non-transitory computer-readable storage medium of claim 29, further 

having stored thereon instructions that, when executed, cause the one or more 

processors to: 

when one or more least significant bits of any other picture order count val 	s 

that identify any other picture stored to a decoded picture buffet to which the 1. g-terrn 

reference picture is also stored arc the same as the determined one or more 	t 

significant bits of the picture order count value that identifies the long-te 	reference 

picture, determine the one or more most significant bits of the pictur 	rder count value 

that identifies the long-term reference picture to be used when en .ding at least the 

portion of the current picture, wherein a number of the one or 	ore least significant bits 

whcn added to a number of the one or more most signific. 	. its results in a total that is 

less than a total number of bits to specify the picture on 	count value. 	 

36. The non-transitory computer-readable sto .ge medium of claim 29, wherein the 

determined one or more least significant bits 	the picture order count that identifies the 

long-term reference picture to be used whe decoding at least the portion of the current 

picture uniquely identify the picture or. 	count value from any other picture order 

count value specified in one or mo 	f a slice header associated with at least a portion 

of the current picture, a picture p 	ameter set associated with the current picture and a 

sequence parameter set assoc 	d with the picture. 

37. The non-transit,  y computer-readable storage medium of claim 29, further 

having stored there. 	instructions that, when executed, cause the one or more 

processors to: 

deter 	ne the one or more least significant bits for at least one picture order 

count val 	that identifies a respective one of the other pictures stored to the decoded 

picture suffer; and 

determine whether the one or more least significant bits for the at least one 

. eture order count value that identifies the respective one of the other pictures stored to 

the decoded picture buffer is the same as the determined one or more least significant 

bits of the picture order count value that identifies the long-term reference picture. 
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38. 	The non-transitory computer-readable storage medium of claim 29, wherein the 

instructions that, when executed, cause the one or more processors to determine the one 

or more most significant bits of the picture order count value comprise instructions th 	, 

when executed, cause the one or more processors to determine the one or more m 

significant bits of the picture order count value that identifies the long-term ref= ence 

picture to be used when encoding at least the portion of the current picture 	eh that the 

one or more most significant bits in combination with the determined o 	or more least 

significant bits is sufficient to uniquely identify the picture order co 	value that 

identifies the long-term reference picture from any other picture o . er count value that 

identifies any other picture in the decoded picture buffer. 

39. 	The non-transitory computer-readable storage m  t ium  of claim 35, wherein the 	 

picture order count value comprises a delta picture o , der count value computed as the 

difference between a picture order count value th 	identifies the current picture and the 

picture order count value that identifies the lo . :-term reference picture to be used when 

encoding at least the portion of the current 	icture. 

40. 	A method of decoding enco. d video data, the method comprising: 

determining, for a curren . icture of the encoded video data, a number of bits 

used to represent one or mo 	east significant bits of 	the picture order count value that 

identifies a long-term refe 	nce picture to be used when decoding at least a portion of 

the current picture; 

parsing the • termined number of bits from a sequence parameter set of a 

bitstream repres> tative of the encoded video data, wherein the parsed determined 

number of bi . represents the one or more least significant bits of the picture order count 

value tha 	dentifies the long-term reference picture; 

i ctcrmining whether one or more most significant bits of the picture order count 

val 	are specified in a slice header of the bitstream; 

based on the determination of whether the one or more most significant bits are 

specified, parsing the one or more most significant bits of the picture order count value 

from the slice header of the bitstream; and 

retrieving the long-term reference picture from a decoded picture buffer based 

on one or more of the least significant bits and the most significant bits of the picture 

order• count value; and 
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decoding at least the portion of the current picture using the retrieved long-term 

reference picture. 

41. The method of claim 40, wherein the picture order count value that identifi • 	the 

long-term reference picture comprises a picture order count value that identifie• 	long- 

term reference picture that is present in the decoded picture buffer but that 	of 

specified as one or more long-term reference pictures in the sequence p •. meter set . 

42. The method of claim 40, wherein the parsed determined n 	ber of bits represent 

the least significant bits of the picture order count value that id 	tifies the long-term 

reference picture as an unsigned binary number. 

43. The method of claim 40, wherein retrieving t 	long-term reference picture from 

the decoded picture buffer comprises retrieving t 	ong-term reference picture from the 

decoded picture buffer based on the least signi r  ant bits of the picture order count value 

that identifies the long-term reference pie 	and the picture order count values 

associated with at least one picture stor 	in the decoded picture buffer. 

44. The method of claim 43, 	erein retrieving the long-term reference picture from 

the decoded picture buffer co • •rises: 

comparing the leas -ignificant bits of the picture order count value that 

identities the long-term • ference picture to a same number of least significant bits of a 

picture order count 	4 ue associated with the at least one picture stored to the decoded 

picture buffer; a 

retricv 	g the one of the at least one pictures stored to the decoded picture buffer 

for use as 	e long-term reference picture in decoding the current picture that has the 

same 1 	-t significant bits for the picture order count value associated with the one of 

the 	east one pictures stored to the decoded picture buffer as the determined least 

s 	nificant bits of the long-term reference picture to be used to decode the current 

picture. 
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45. The method of claim 40, wherein determining the number of bits used to 

represent the one or more least significant bits of the picture order count value that 

identifies the long-term reference picture to be used when decoding at least a portion . 

the current pictures comprises parsing the number of bits used to represent the one ,r 

more least significant bits of the picture order count value that identifies the lo _-term 

reference picture to be used when decoding at least a portion of the current , etures 

from the bitstream. 

46. The method of claim 40, wherein determining the number 	bits comprises 

determining the number of bits to be used to represent the one , 	more least significant 

bits of the picture order count value that identifies the long- nu reference picture based 

on syntax elements previously determined for one or m. - of the current picture and 	 

previously encoded pictures of the video data witho 	aving to parse from the bitstream 

the determined number of bits used to represent t. 	one or more least significant bits of 

the picture order count value that identifies tin ong-term reference picture. 

47. The method of claim 40, whe ei determining whether the one or more most 

significant hits of the picture order 	value are specified comprises, when the one or 

more least significant bits do not a niquely identify the picture order count value of the 

long-term reference picture 	r 	respect to the one or more least significant bits of any 

other picture order count 	ue that identifies any other picture present in a decoded 

picture buffer to whi 	e long-term reference picture is also stored, determining that 

the one or more m. 	significant bits of the picture order count value are specified in the 

slice header, 

wher 	the one or more most significant bits in combination with the 

determin 	one or more least significant bits are sufficient to distinguish the picture 

order 	,unt value that identifies the long-term reference picture from any other picture 

or. ' 	count value that identifies any other picture in the decoded picture buffer, 

wherein a number of the one or more least significant bits when added to a 

number of the one or more most significant bits results in a total that is less than a total 

number of bits to specify the picture order count value, and 
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wherein retrieving the long-term reference picture from the decoded picture 

buffer comprises retrieving the long-term reference picture form the decoded picture 

buffer based on the determined one or more least significant bits of the picture order 

count value and the determined one or more most significant bits of the picture o 

count value. 

48. (Cancelled) 

49. The method of claim 40, wherein determining the one or , , re most significant 

bits of the picture order count value comprises parsing, from a 	tstream representative 

of the encoded video data, the one or more most significant .Its of the picture order 

P 48 

25-09-2013 

	 count value that identifies the long-term reference pictur 

50, 	The method of claim 40, wherein the pict 	order count value comprises a delta 

picture order count value computed as the di 	ence between a picture order count 

value that identifies the current picture and 	e picture order count value that identifies 

the long-term reference picture to be us- • when encoding at least the portion of the 

current picture. 

51. 	A video decoding dev' e for decoding encoded video data, the video decoding 

device comprising: 

one or more pr 	ssors configured to determine, for a current picture of the 

encoded video data 	number of bits used to represent one or more least significant bits 

of the picture or 	count value that identities a long-term reference picture to be used 

when decodi 	at least a portion of the current picture, parse the determined number of 

bits from 	equence parameter set of a bitstream representative of the encoded video 

data, 	erein the parsed determined number of bits represents the one or more least 

sig P 	scant bits of the picture order count value that identifies the long-term reference 

, eture, determine whether one or more most significant bits of the picture order count 

value are specified in a slice header of the bitstream, based on the determination of 

whether the one or more most significant bits are specified, parsing the one or more 

most significant bits of the picture order count value from the slice header of the 

bitstream, retrieve the long-term reference picture from a decoded picture buffer based 

on one or more of the least significant bits and the most significant bits of the picture 
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order count value, and decode at least the portion of the current picture using the 

retrieved long-term reference picture. 

52. 	The video decoding device of claim 51, wherein the picture order count val 

that identifies the long-term reference picture comprises a picture order count v: 	a that 

identifies a long-term reference picture that is present in the decoded picture 	uffer but 

that is not specified as one or more long-term reference pictures in the se.. ence 

parameter set , 

53, 	The video decoding device of claim 51, wherein the par • d determined number 

of bits represent the least significant bits of the picture order ount value that identifies 

the long-term reference picture  as an unsigned binary n , .er. 

54. The video decoding device of claim 51, w 	ein the one or more processors are 

further configured to, when retrieving the long- 	reference picture from the decoded 

picture buffer, retrieve the long-term refere 	e picture from the decoded picture buffer 

based on the least significant bits of the • eture order count value that identifies the 

long-term reference picture and the p ture order count values associated with at least 

one picture stored in the decoded 	ture buffer. 

55. The video decodin,  device of claim 54, wherein the one or more processors are 

further configured to, w• n retrieving the long-term reference picture from the decoded 

picture buffer, comp 	e the least significant bits of the picture order count value that 

identifies the Ion 	erm reference picture to a same number of least significant bits of a 

picture order 	t value associated with the at least one picture stored to the decoded 

picture bu 	r and retrieve the one of the at least one pictures stored to the decoded 

picture • ffer for use as the long-term reference picture in decoding the current picture 

that • i 	the same least significant bits for the picture order count value associated with 

t 	one of the at least one pictures stored to the decoded picture buffer as the determined 

east significant bits of the long-term reference picture to be used to decode the current 

picture. 
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56. 	The video decoding device of claim 51, wherein the one or more processors are 

further configured to, when determining the number of bits used to represent the one or 

more least significant bits of the picture order count value that identifies the long-term 

reference picture to be used when decoding at least a portion of the current pictures 

parse the number of bits used to represent the one or more least significant bits 	the 

picture order count value that identities the long-term reference picture to be 	sed when 

decoding at least a portion of the current pictures from the bitstream, 

57, 	The video decoding device of claim 51, wherein the one or 	ore processors are 

further configured to, when determining the number of bits, det 	ine the number of 

bits to be used to represent the one or more least significant 	is of the picture order 

identifies 	long-term count value that 	the 	reference pictur.  .ased on syntax elements  

previously determined for one or more of the current , cture and previously encoded 

pictures of the video data without having to parse r . m the bitstream the determined 

number of bits used to represent the one or mo 	least significant bits of the picture 

order count value that identifies the long-ter 	reference picture, 

58. 	The video decoding device of 	aim 51, 

wherein, when determinin whether the one or more most significant bits of the 

picture order count value are 8,  - cified, the one or more processors are further 

configured to, when the on or more least significant bits do not uniquely identify the 

picture order count valu of the long-term reference picture with respect to the one or 

more least signifi 	'its of any other picture order count value that identifies any other 

picture present i 	decoded picture buffer to which the long-term reference picture is 

also stored, d 	rrnine that the one or more most significant bits of the picture order 

count valu 	c specified in a slice header of the bitstream, 

e ein the one or more most significant bits in combination with the 

deter 	ned one or more least significant bits are sufficient to distinguish the picture 

er count value that identifies the long-term reference picture from any other picture 

order count value that identifies any other picture in the decoded picture buffer, 

wherein a number of the one or more least significant bits when added to a 

number of the one or more most significant bits results in a total that is less than a total 

number of bits to specify the picture order count value, and 

25.09.2013 21:00:44 - 25.09.2013 21:12:37. This page 48 of AMENDED SHEET2o13 21:11:15 
ceived at the EPO on Sep 25, 2013 21:12:37. Page 48 of 55 

15 25/69/2.013 



firite71: 15/10/2013 
	

CLMSPAMD 
	

US2012067355 
:ROM 
	

(WED)SEP 25 2013 13:52/ST, 13:41/No, 7500000088 P 48 
PCT/US 2012/067 355 — 25-09-201 

122267U1 WO 	 Clean Version 
94 

wherein the one or more processors are further configured to, when retrieving 

the long-term reference picture from the decoded picture buffer, retrieve the ►ong-term 

reference picture form the decoded picture buffer based on the determined one or mo 

least significant bits of the picture order count value and the determined one or m 

most significant bits of the picture order count value. 

59. (Cancelled) 

60. The video decoding device of claim 51, wherein the one o 	ore processors are 

further configured to, when determining the one or more most • gnificant bits of the 

picture order count value that identifies the long-term refer 	ce picture, parse, from a 

bitstream representative of the encoded video data, the o e or more most significant bits 	 

of the picture order count value that identifies the lo 	term reference picture. 

61. The video decoding device of claim 51 	herein the picture order count value 

comprises a delta picture order count value omputed as the difference between a 

picture order count value that identifies 	e current picture and the picture order count 

value that identifies the long-term re 	rence picture to be used when encoding at least 

the portion of the current picture.  

62. A video decoding i 	ice for decoding encoded video data, the video decoding 

device comprising: 

means ford 	rmining, for a current picture of the encoded video data, a number 

of bits used to re 	escnt one or more least significant bits of the picture order count 

value that idc dies a long-term reference picture to be used when decoding at least a 

portion of 	e current picture; 

cans for parsing the determined number of bits from a sequence parameter set 

of a - tstream representative of the encoded video data, wherein the parsed determined 

mber of bits represents the one or more least significant bits of the picture order count 

value that identifies the long-term reference picture; 

means for determining whether one or more most significant bits of the picture 

order count value are specified in a slice header of the bitstream; 
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means for, based on the determination of whether the one or more most 

significant bits are specified, parsing the one or more most significant bits of the picture 

order count value from the slice header of the bitstream; 

means for retrieving the long-term reference picture from a decoded pictur• 

buffer based on one or more of the least significant bits and the most sigmili . 	its of 

the picture order count value; and 

means for decoding at least the portion of the current picture us 	the retrieved 

long-term reference picture. 

63. The video decoding device of claim 62, wherein the p 	ure order count value 

that identifies the long-term reference picture comprises a 	cture order count value that 

	 identifies a long-term reference picture that is present i 	c decoded picture buffer but 

that is not specified as one or more long-term refere 	e pictures in the sequence 

parameter set . 

64. The video decoding device of clai • .2, wherein the parsed determined number 

orbits represent the least significant bi 	of the picture order count value that identifies 

the long-term reference picture as 	signed binary number. 

65. The video decoding d 	ice of claim 62, wherein the means for retrieving the 

long-term reference pic ur from the decoded picture buffer comprises means for 

retrieving the long-te , reference picture from the decoded picture buffer based on the 

least significant bit 	If the picture order count value that identifies the long-term 

reference pictur 	d the picture order count values associated with at least one picture 

stored in the • coded picture buffer. 

66. e video decoding device of claim 65, wherein the means for retrieving the 

Ion 	term reference picture from the decoded picture buffer comprises: 

means for comparing the least significant bits of the picture order count value 

that identifies the long-term reference picture to a same number of least significant bits 

of a picture order count value associated with the at least one picture stored to the 

decoded picture buffer; and 
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means for retrieving the one of the at least one pictures stored to the decoded 

picture buffer for use as the long-term reference picture in decoding the current picture 

that has the same least significant bits for the picture order count value associated wit' 

the one of the at least one pictures stored to the decoded picture buffer as the dete 	fined 

least significant bits of the long-term reference picture to be used to decode the urrent 

picture. 

67. 	The video decoding device of claim 62, wherein the means fo • determining the 

number of bits used to represent the one or more least significant . 	of the picture 

order count value that identifies the long-term reference pictur' o be used when 

decoding at least a portion of the current pictures compris 	eans for parsing the 

bits number of bits used to represent the one or more least si..'ficant 	of the picture 

order count value that identifies the long-term refere. e picture to be used when 

decoding at least a portion of the current pictures ' om the bitstream. 

68. The video decoding device of clal 	.2, wherein the means for determining the 

number of bits comprises means for det 	ining the number of hits to be used to 

represent the one or more least signi o' ant bits of the picture order count value that 

identifies the long-term referent 	icture based on syntax elements previously 

determined for one or more o 4 e current picture and previously encoded pictures of the 

video data without having 4 parse from the bitstream the determined number of bits 

used to represent the o 	or more least significant bits of the picture order count value 

that identifies the to 	-term reference picture. 

69. A no 	ransitory computer-readable storage medium having stored thereon 

instructio 	that, when executed, cause one or more processor of a video decoding 

device 	•: 

determine, for a current picture of encoded video data, a number of bits used to 

resent one or more least significant bits of the picture order count value that 

identifies a long-term reference picture to be used when decoding at least a portion of 

the current picture; 
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parse the determined number of bits from a sequence parameter set of a 

bitstream representative of the encoded video data, wherein the parsed determined 

number of bits represents the one or more least significant bits of the picture order co 

value; 

determine whether one or more most significant bits of the picture orde 	cunt 

value arc specified in a slice header of the bitstream; 

based on the determination of whether the one or more most sign 	cant bits are 

specified, parse the one or more most significant bits of the picture o 	count value 

from the slice header of the bitstream; 

retrieve the long-term reference picture from a decode. r icture buffer based on 

one or more of the least significant bits and the most signi ' 	t bits of the picture order 

count value; and 

decode at least the portion of the current pie 	a using the retrieved long-term 

reference picture, 

70. 	The non-transitory computer-reada a storage medium of claim 69, wherein the 

picture order count value that identifies 	e long-term reference picture comprises a 

picture order count value that identif s a long-term reference picture that is present in 

the decoded picture buffer but th • is not specified as one or more long-term reference 

pictures in the sequence par. , ter set. 

71.. 	The non-transit• • 	computer-readable storage medium of claim 69, wherein the 

parsed determined 	.tuber of bits represent the least significant bits of the picture order 

count value that ' •entifies the long-term reference picture as an unsigned binary 

number. 

72. 	he non-transitory computer-readable storage medium of claim 69, wherein the 

inst , r ctions that, when executed, cause the one or more processor to retrieve the long- 

reference picture from the decoded picture buffer comprise instructions that, when 

executed, cause the one or more processors to retrieve the long-term reference picture 

from the decoded picture buffer based on the least significant bits of the picture order 

count value that identifies the long-term reference picture and the picture order count 

values associated with at least one picture stored in the decoded picture buffer. 
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73. The non-transitory computer-readable storage medium of claim 72, wherein the 

instructions that, when executed, cause the one or more processor to retrieve the long-

term reference picture from the decoded picture buffer comprise instructions that, wh 

executed, cause the one or more processors to: 

compare the least significant bits of the picture order count value that i• 	titles 

the long-term reference picture to a same number of least significant bits of 	picture 

order count value associated with the at least one picture stored to the de,  . ded picture 

buffer; and 

retrieve the one of the at least one pictures stored to the de. • ded picture buffer 

for use as the long-term reference picture in decoding the curr 	picture that has the 

same least significant bits for the picture order count value 	sociated with the one of 

the at least one pictures stored to the decoded picture bu er as the determined least 

significant bits of the long-term reference picture to . 	used to decode the current 

picture. 

74. The non-transitory computer-reada 	storage medium of claim 69, wherein the 

instructions that, when executed, cause 	e one or more processor to determine the 

number of bits used to represent the . e or more least significant hits of the picture 

order count value that identifies 	long-term reference picture to be used when 

decocting at least a portion of 	current pictures comprise instructions that, when 

executed, cause the one or 	ore processors to parse the number of bits used to represent 

the one or more least si 	ificant bits of the picture order count value that identifies the 

long-term reference • eture to be used when decoding at least a portion of the current 

pictures from the • tstream. 

75. Th 	on-transitory computer-readable storage medium of claim 69, wherein the 

instruc ,ns that, when executed, cause the one or more processor to determine the 

num 	r of bits comprise instructions that, when executed, cause the one or more 

p .cessors to determine the number of bits to be used to represent the one or more least 

significant bits of the picture order count value that identifies the long-term reference 

picture based on syntax elements previously determined for one or more of the current 

picture and previously encoded pictures of the video data without having to parse from 

the bitstream the determined number of bits used to represent the one or more least 
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significant bits of the picture order count value that identifies the long-term reference 

picture. 

76. 	The non-transitory computer-readable storage medium of claim 69, having 

further stored thereon instructions that, when executed, cause the one or more 

processors to, when the one or more least significant bits do not uniquely id- tify the 

picture order count value of the long-terra reference picture with respect . the one or 

more least significant bits of any other picture order count value that ' 	ntifies any other 

picture present in a decoded picture buffer to which the long-term 	ference picture is 

also stored, determine that the one or more most significant bi 	f the picture order 

count value that identifies the long-term reference picture, 

wherein the one or more most significant bits in 	.mbination with the  

determined one or more least significant bits are sufli' ent to distinguish the picture 

order count value that identifies the long-term ref 	nce picture from any other picture 

order count value that identifies any other piet 	e in the decoded picture buffer, 

wherein a number of the one or mor• east significant bits when added to a 

number of the one or more most signifie 	bits results in a total That is less than a total 

number of bits to specify the picture . der count value, and 

wherein the instructions t 	when executed, cause the one or more processor to 

retrieve the long-term referent picture from the decoded picture buffer comprise 

instructions that, when exe .led, cause the one or more processors to retrieve the long-

term reference picture f. m the decoded picture buffer based on the determined one or 

more least signific= 	its of the picture order count value and the determined one or 

more most signif 	nt bits of the picture order count value. 

77. (C 	died) 

78. The non-transitory computer-readable storage medium of claim 69, wherein the 

i 	ructions that, when executed, cause the one or more processor to determine the one 

or more most significant bits of the picture order count value that identifies the long-

term reference picture comprise instructions that, when executed, cause the one or more 

processors to parse, from a bitstream representative of the encoded video data, the one 

or more most significant bits of the picture order count value that identifies the long-

term reference picture. 
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79, 	The non-transitory computer-readable storage medium of claim 69, wherein the 

picture order count value comprises a delta picture order count value computed as the 

difference between a picture order count value that identifies the current picture 	the 

picture order count value that identifies the long-term reference picture to be 	d when 

encoding at least the portion of the current picture, 
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CLAIMS 

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

determining, for a current picture of the video data, a long tenn reference picture to be 

used when encoding at least a portion of a current picture of the video data; 

determining a number of bits to be used to represent one or more least significant bits 

of a picture order count value that directly identifies the long-term reference picture; 

specifying, in a bitstream representative of an encoded version of the video data, the 

one or more least significant bits of the picture order count value using the determined 

number of bits; 

determining whether to specify, in the bitstream, one or more most significant bits of 

a delta of the picture order count value directly identifying the long-term reference picture 

and a picture order count value directly identifying the current picture; 

based on the determination of whether to specify  the one or more most significant  

bits, specifying the one or more most significant bits in a slice header of the bitstream; and 

encoding at least the portion of the current picture using the long-term reference 

picture. 

Claim 2: 	The method of claim 1, wherein the picture order count value that identifies 

the long-term reference picture comprises a picture order count value that directly identifies a 

long-term reference picture that is present in a decoded picture buffer but that is not specified 

as one or more long-term reference pictures in a sequence parameter set associated with the 

current picture. 

Claim 3: 	The method of claim 1, wherein specifying the one or more least significant 

bits of the picture order count value that directly identifies the long-term reference picture in 

the bitstream comprises specifying an unsigned binary number having a number of bits equal 

to the determined number of bits used to represent the one or more least significant bits of the 

picture order count value that directly identifies the long-term reference picture. 

Claim 4: 	The method of claim 1, further comprising specifying the determined number 

of bits used to represent the one or more least significant bits of the picture order count value 

that directly identifies the long-term reference picture in the bitstream. 
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Claim 5: 	The method of claim 1, wherein determining the number of bits comprises 

determining the number of bits to be used to represent the one or more least significant bits of 

the picture order count value that directly identifies the long-term reference picture in the 

bitstream based on syntax elements previously determined for one or more of the current 

picture and previously encoded pictures of the video data so as to avoid specifying in the 

bitstream the determined number of bits to be used to represent the one or more least 

significant bits of the picture order count value that directly identifies the long-term reference 

picture. 

Claim 6: 	The method of claim 1, wherein specifying the one or more least significant 

bits of the picture order count value that directly identifies the long-term reference picture in 

the bitstream comprises specifying the one or more least significant bits of the picture order 

count value that directly identifies the long-term reference picture in a slice header associated 

with at least the portion of the current picture. 

Claim 7: 	The method of claim 1, further comprising: 

when one or more least significant bits of any other picture order count values that 

identify any other picture stored to a decoded picture buffer to which the long-term reference 

picture is also stored are the same as the determined one or more least significant bits of the 

picture order count value that identifies the long-term reference picture, determining one or 

more most significant bits of the picture order count value that identifies the long-term 

reference picture to be used when encoding at least the portion of the current picture, wherein 

a number of the one or more least significant bits when added to a number of the one or more 

most significant bits results in a total that is less than a total number of bits to specify the 

picture order count value; and 

specifying the determined one or more most significant bits of the picture order count 

value that identifies the long-term reference picture to be used when encoding at least the 

portion of the current picture in a bitstream. 

Claim 8: 	The method of claim 7, wherein the determined one or more least significant 

bits of the picture order count that identifies the long-term reference picture to be used when 

decoding at least the portion of the current picture uniquely identify the picture order count 

value from any other picture order count value specified in one or more of a slice header 

associated with at least a portion of the current picture, a picture parameter set associated 
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with the current picture and a sequence parameter set associated with the picture. 

Claim 9: 	The method of claim 7, further comprising: 

determining the one or more least significant bits for at least one picture order count 

value that identifies a respective one of the other pictures stored to the decoded picture 

buffer; and 

determining whether the one or more least significant bits for the at least one picture 

order count value that identifies the respective one of the other pictures stored to the decoded 

picture buffer is the same as the determined one or more least significant bits of the picture 

order count value that identifies the long-term reference picture. 

Claim 10: 	The method of claim 7, wherein determining the one or more most significant 

bits of the picture order count value comprises determining the one or more most significant 

bits of the picture order count value that identifies the long-term reference picture to be used 

when encoding at least the portion of the current picture such that the one or more most 

significant bits in combination with the determined one or more least significant bits is 

sufficient to uniquely identify the picture order count value that identifies the long-term 

reference picture from any other picture order count value that identifies any other picture in 

the decoded picture buffer. 

Claim 11: 	The method of claim 7, wherein the picture order count value comprises a 

delta picture order count value computed as the difference between a picture order count 

value that identifies the current picture and the picture order count value that identifies the 

long-term reference picture to be used when encoding at least the portion of the current 

picture. 

Claim 12: 	A video encoding device configured to encode video data, the video encoding 

device comprising: 

a memory configured to store a current picture of the video data; and 

one or more processors configured to determine, for the current picture, a long term 

reference picture to be used when encoding at least a portion of a current picture of the video 

data, determine a number of bits to be used to represent one or more least significant bits of a 

picture order count value that directly identifies the long-term reference picture, specify, in a 

sequence parameter set of the bitstream, the one or more least significant bits of the picture 
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order count value using the determined number of bits, determine whether to specify, in the 

bitstream, one or more most significant bits of a delta of the picture order count value directly 

identifying the long-term reference picture and a picture order count value directly 

identifying the current picture, based on the determination of whether to specify the one or 

more most significant bits, specifying the one or more most significant bits in a slice header 

of the bitstream, and encode at least the portion of the current picture using the long-term 

reference picture. 

Claim 13: 	The video encoding device of claim 12, wherein the picture order count value 

that identifies the long-term reference picture comprises a picture order count value that 

directly identifies a long-term reference picture that is present in a decoded picture buffer but 

that is not specified as one or more long-term reference pictures in a sequence parameter set 

associated with the current picture. 

Claim 14: 	The video encoding device of claim 12, wherein the one or more processors 

are further configured to, when specifying the one or more least significant bits of the picture 

order count value that directly identifies the long-term reference picture in the bitstream, 

specify an unsigned binary number having a number of bits equal to the determined number 

of bits used to represent the one or more least significant bits of the picture order count value 

that directly identifies the long-term reference picture. 

Claim 15: 	The video encoding device of claim 12, wherein the one or more processors 

are further configured to specify the determined number of bits used to represent the one or 

more least significant bits of the picture order count value that directly identifies the long-

term reference picture in the bitstream. 

Claim 16: 	The video encoding device of claim 12, wherein the one or more processors 

are further configured to, when determining the number of bits, determine the number of bits 

to be used to represent the one or more least significant bits of the picture order count value 

that directly identifies the long-term reference picture in the bitstream based on syntax 

elements previously determined for one or more of the current picture and previously 

encoded pictures of the video data so as to avoid specifying in the bitstream the detenn ned 

number of bits to be used to represent the one or more least significant bits of the picture 

order count value that directly identifies the long-term reference picture. 
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Claim 17: 	The video encoding device of claim 12, wherein the one or more processors 

are further configured to, when specifying the one or more least significant bits of the picture 

order count value that directly identifies the long-ten-n reference picture in the bitstream, 

specify the one or more least significant bits of the picture order count value that directly 

identifies the long-term reference picture in a slice header associated with at least the portion 

of the current picture. 

Claim 18: 	The video encoding device of claim 12, wherein the one or more processors 

are further configured to, when one or more least significant bits of any other picture order 

count values that identify any other picture stored to a decoded picture buffer to which the 

long-term reference picture is also stored are the same as the determined one or more least 

significant bits of the picture order count value that identifies the long-term reference picture, 

determine one or more most significant bits of the picture order count value that identifies the 

long-term reference picture to be used when encoding at least the portion of the current 

picture, wherein a number of the one or more least significant bits when added to a number of 

the one or more most significant bits results in a total that is less than a total number of bits to 

specify the picture order count value, and specify the determined one or more most 

significant bits of the picture order count value that identifies the long-term reference picture 

to be used when encoding at least the portion of the current picture in a bitstream. 

Claim 19: 	The video encoding device of claim 18, wherein the determined one or more 

least significant bits of the picture order count that identifies the long-term reference picture 

to be used when decoding at least the portion of the current picture uniquely identify the 

picture order count value from any other picture order count value specified in one or more of 

a slice header associated with at least a portion of the current picture, a picture parameter set 

associated with the current picture and a sequence parameter set associated with the picture. 

Claim 20: 	The video encoding device of claim 18, wherein the one or more processors 

are further configured to determine the one or more least significant bits for at least one 

picture order count value that identifies a respective one of the other pictures stored to the 

decoded picture buffer, and determine whether the one or more least significant bits for the at 

least one picture order count value that identifies the respective one of the other pictures 

stored to the decoded picture buffer is the same as the determined one or more least 

significant bits of the picture order count value that identifies the long-term reference picture. 
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Claim 21: 	The video encoding device of claim 18, wherein the one or more processors 

are further configured to, when determining the one or more most significant bits of the 

picture order count value, determine the one or more most significant bits of the picture order 

count value that identifies the long-term reference picture to be used when encoding at least 

the portion of the current picture such that the one or more most significant bits in 

combination with the determined one or more least significant bits is sufficient to uniquely 

identify the picture order count value that identifies the long-term reference picture from any 

other picture order count value that identifies any other picture in the decoded picture buffer. 

Claim 22: 	The video encoding device of claim 18, wherein the picture order count value 

comprises a delta picture order count value computed as the difference between a picture 

order count value that identifies the current picture and the picture order count value that 

identifies the long-term reference picture to be used when encoding at least the portion of the 

current picture. 

Claim 23: 	A video encoding device for encoding video data, the video encoding device 

comprising: 

means for determining, for a current picture of the video data, a long term reference 

picture to be used when encoding at least a portion of a current picture of the video data; 

means for determining a number of bits to be used to represent one or more least 

significant bits of a picture order count value that directly identifies the long-term reference 

picture; 

specifying, in a bitstream representative of an encoded version of the video data, the 

one or more least significant bits of the picture order count value using the determined 

number of bits, 

means for determining whether to specify, in the bitstream, one or more most 

significant bits of a delta of the picture order count value directly identifying the long-tern 

reference picture and a picture order count value directly identifying the current picture; 

means for specifying, based on the determination of whether to specify the one or 

more most significant bits, the one or more most significant bits in a slice header of the 

bitstream; and 

means for encoding at least the portion of the current picture using the long-term 

reference picture. 
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Claim 24: 	The video encoding device of claim 23, wherein the picture order count value 

that identifies the long-term reference picture comprises a picture order count value that 

directly identifies a long-term reference picture that is present in a decoded picture buffer but 

that is not specified as one or more long-term reference pictures in a sequence parameter set 

associated with the current picture. 

Claim 25: 	The video encoding device of claim 23, wherein the means for specifying the 

one or more least significant bits of the picture order count value that directly identifies the 

long-term reference picture in the bitstream comprises means for specifying an unsigned 

binary number having a number of bits equal to the determined number of bits used to 

represent the one or more least significant bits of the picture order count value that directly 

identifies the long-term reference picture. 

Claim 26: 	The video encoding device of claim 23, further comprising means for 

specifying the determined number of bits used to represent the one or more least significant 

bits of the picture order count value that directly identifies the long-term reference picture in 

the bitstream. 

Claim 27: 	The video encoding device of claim 23, wherein means for determining the 

number of bits comprises means for determining the number of bits to be used to represent 

the one or more least significant bits of the picture order count value that directly identifies 

the long-term reference picture in the bitstream based on syntax elements previously 

determined for one or more of the current picture and previously encoded pictures of the 

video data so as to avoid specifying in the bitstream the determined number of bits to be used 

to represent the one or more least significant bits of the picture order count value that directly 

identifies the long-term reference picture. 

Claim 28: 	The video encoding device of claim 23, wherein the means for specifying the 

one or more least significant bits of the picture order count value that directly identifies the 

long-term reference picture in the bitstream comprises means for specifying the one or more 

least significant bits of the picture order count value that directly identifies the long-term 

reference picture in a slice header associated with at least the portion of the current picture. 
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Claim 29: 	A non-transitory computer-readable storage medium having stored thereon 

instructions that, when executed, cause one or more processors of a video encoding device to: 

determine, for a current picture of video data, a long term reference picture to be used 

when encoding at least a portion of a current picture of the video data; 

determine a number of bits to be used to represent one or more least significant bits of 

a picture order count value that directly identifies the long-term reference picture; 

specify, in a bitstream representative of an encoded version of the video data, the one 

or more least significant bits of the picture order count value using the determined number of 

bits; 

determine whether to specify, in the bitstream, one or more most significant bits of a 

delta of the picture order count value directly identifying the long-term reference picture and 

a picture order count value directly identifying the current picture; 

based on the determination of whether to specify the one or more most significant 

bits, specify the one or more most significant bits in a slice header of the bitstream; and 

encode at least the portion of the current picture using the long-term reference picture. 

Claim 30: 	The non-transitory computer-readable storage medium of claim 29, wherein 

the picture order count value that directly identifies the long-term reference picture comprises 

a picture order count value that identifies a long-term reference picture that is present in a 

decoded picture buffer but that is not specified as one or more long-term reference pictures in 

a sequence parameter set associated with the current picture. 

Claim 31: 	The non-transitory computer-readable storage medium of claim 29, wherein 

the instructions that, when executed, cause the one or more processors to specify the one or 

more least significant bits of the picture order count value that directly identifies the long-

term reference picture in the bitstream comprise instructions that, when executed, cause the 

one or more processors to specify an unsigned binary number having a number of bits equal 

to the determined number of bits used to represent the one or more least significant bits of the 

picture order count value that directly identifies the long-term reference picture. 

Claim 32: 	The non-transitory computer-readable storage medium of claim 29, further 

having stored thereon instructions that, when executed, cause the one or more processors to 

specify the determined number of bits used to represent the one or more least significant bits 
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of the picture order count value that directly identifies the long-term reference picture in the 

bitstream. 

Claim 33: 	The non-transitory computer-readable storage medium of claim 29, wherein 

the instructions that, when executed, cause the one or more processors to determine the 

number of bits comprise instructions that, when executed, cause the one or more processors 

to determine the number of bits to be used to represent the one or more least significant bits 

of the picture order count value that directly identifies the long-term reference picture in the 

bitstream based on syntax elements previously determined for one or more of the current 

picture and previously encoded pictures of the video data so as to avoid specifying in the 

bitstream the determined number of bits to be used to represent the one or more least 

significant bits of the picture order count value that directly identifies the long-term reference 

picture. 

Claim 34: 	The non-transitory computer-readable storage medium of claim 29, wherein 

the instructions that, when executed, cause the one or more processors to specify the one or 

more least significant bits of the picture order count value that directly identifies the long-

term reference picture in the bitstream comprise instructions that, when executed, cause the 

one or more processors to specify the one or more least significant bits of the picture order 

count value that directly identifies the long-term reference picture in a slice header associated 

with at least the portion of the current picture. 

Claim 35: 	The non-transitory computer-readable storage medium of claim 29, further 

having stored thereon instructions that, when executed, cause the one or more processors to: 

when one or more least significant bits of any other picture order count values that 

identify any other picture stored to a decoded picture buffer to which the long-term reference 

picture is also stored are the same as the determined one or more least significant bits of the 

picture order count value that identifies the long-term reference picture, determine one or 

more most significant bits of the picture order count value that identifies the long-tenn 

reference picture to be used when encoding at least the portion of the current picture, wherein 

a number of the one or more least significant bits when added to a number of the one or more 

most significant bits results in a total that is less than a total number of bits to specify the 

picture order count value; and 
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specify the determined one or more most significant bits of the picture order count 

value that identifies the long-term reference picture to be used when encoding at least the 

portion of the current picture in a bitstream. 

Claim 36: 	The non-transitory computer-readable storage medium of claim 35, wherein 

the determined one or more least significant bits of the picture order count that identifies the 

long-term reference picture to be used when decoding at least the portion of the current 

picture uniquely identify the picture order count value from any other picture order count 

value specified in one or more of a slice header associated with at least a portion of the 

current picture, a picture parameter set associated with the current picture and a sequence 

parameter set associated with the picture. 

Claim 37: 	The non-transitory computer-readable storage medium of claim 35, further 

having stored thereon instructions that, when executed, cause the one or more processors to: 

determine the one or more least significant bits for at least one picture order count 

value that identifies a respective one of the other pictures stored to the decoded picture 

buffer; and 

determine whether the one or more least significant bits for the at least one picture 

order count value that identifies the respective one of the other pictures stored to the decoded 

picture buffer is the same as the determined one or more least significant bits of the picture 

order count value that identifies the long-term reference picture. 

Claim 38: 	The non-transitory computer-readable storage medium of claim 35, wherein 

the instructions that, when executed, cause the one or more processors to determine the one 

or more most significant bits of the picture order count value comprise instructions that, when 

executed, cause the one or more processors to determine the one or more most significant bits 

of the picture order count value that identifies the long-term reference picture to be used 

when encoding at least the portion of the current picture such that the one or more most 

significant bits in combination with the determined one or more least significant bits is 

sufficient to uniquely identify the picture order count value that identifies the long-term 

reference picture from any other picture order count value that identifies any other picture in 

the decoded picture buffer. 
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Claim 39: 	The non-transitory computer-readable storage medium of claim 35, wherein 

the picture order count value comprises a delta picture order count value computed as the 

difference between a picture order count value that identifies the current picture and the 

picture order count value that identifies the long-tenor reference picture to be used when 

encoding at least the portion of the current picture. 

Claim 40: 	A method of decoding encoded video data, the method comprising: 

determining, for a current picture of the encoded video data, a number of bits used to 

represent one or more least significant bits of the picture order count value that directly 

identifies a long-term reference picture to be used when decoding at least a portion of the 

current picture; 

parsing the determined number of bits from a bitstream representative of the encoded 

video data, wherein the parsed determined number of bits represents the one or more least 

significant bits of the picture order count value that directly identifies the long-term reference 

picture; 

determining whether one or more most significant bits of a delta of the picture order 

count value directly identifying the long term reference picture and a picture order count 

value directly identifying the current picture are specified in a slice header of the bitstream; 

based on the determination of whether the one or more most significant bits are 

specified, parsing the one or more most significant bits from the slice header of the bitstream; 

retrieving the long-term reference picture from a decoded picture buffer based on one 

or more of the least significant bits and the one or more most significant bits; and 

decoding at least the portion of the current picture using the retrieved long-term 

reference picture. 

Claim 41: 	The method of claim 40, wherein the picture order count value that identifies 

the long-term reference picture comprises a picture order count value that directly identifies a 

long-term reference picture that is present in the decoded picture buffer but that is not 

specified as one or more long-term reference pictures in a sequence parameter set associated 

with the current picture. 

Claim 42: 	The method of claim 40, wherein the parsed determined number of bits 

represent the least significant bits of the picture order count value that directly identifies the 

long-term reference picture as an unsigned binary number. 
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Claim 43: 	The method of claim 40, wherein retrieving the long-term reference picture 

from the decoded picture buffer comprises retrieving the long-term reference picture from the 

decoded picture buffer based on the least significant bits of the picture order count value that 

directly identifies the long-term reference picture and the picture order count values 

associated with at least one picture stored in the decoded picture buffer. 

Claim 44: 	The method of claim 43, wherein retrieving the long-term reference picture 

from the decoded picture buffer comprises: 

comparing the least significant bits of the picture order count value that directly 

identifies the long-tenn reference picture to a same number of least significant bits of a 

picture order count value associated with the at least one picture stored to the decoded picture 

buffer; and 

retrieving the one of the at least one pictures stored to the decoded picture buffer for 

use as the long-term reference picture in decoding the current picture that has the same least 

significant bits for the picture order count value associated with the one of the at least one 

pictures stored to the decoded picture buffer as the determined least significant bits of the 

long-term reference picture to be used to decode the current picture. 

Claim 45: 	The method of claim 40, wherein determining the number of bits used to 

represent the one or more least significant bits of the picture order count value that directly 

identifies the long-term reference picture to be used when decoding at least a portion of the 

current pictures comprises parsing the number of bits used to represent the one or more least 

significant bits of the picture order count value that directly identifies the long-term reference 

picture to be used when decoding at least a portion of the current pictures from the bitstream. 

Claim 46: 	The method of claim 40, wherein determining the number of bits comprises 

determining the number of bits to be used to represent the one or more least significant bits of 

the picture order count value that directly identifies the long-tenn reference picture based on 

syntax elements previously determined for one or more of the current picture and previously 

encoded pictures of the video data without having to parse from the bitstream the determined 

number of bits used to represent the one or more least significant bits of the picture order 

count value that directly identifies the long-tenn reference picture. 
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Claim 47: 	The method of claim 40, further comprising, when the one or more least 

significant bits do not uniquely identify the picture order count value of the long-term 

reference picture with respect to the one or more least significant bits of any other picture 

order count value that identifies any other picture present in a decoded picture buffer to 

which the long-term reference picture is also stored, determining one or more most 

significant bits of the picture order count value that identifies the long-term reference picture, 

wherein the one or more most significant bits in combination with the determined one 

or more least significant bits is sufficient to distinguish the picture order count value that 

identifies the long-term reference picture from any other picture order count value that 

identifies any other picture in the decoded picture buffer, 

wherein a number of the one or more least significant bits when added to a number of 

the one or more most significant bits results in a total that is less than a total number of bits to 

specify the picture order count value, and 

wherein retrieving the long-term reference picture from the decoded picture buffer 

comprises retrieving the long-term reference picture form the decoded picture buffer based on 

the determined one or more least significant bits of the picture order count value and the 

determined one or more most significant bits of the picture order count value. 

Claim 48: 	The method of claim 47, wherein the determined one or more least significant 

bits of the picture order count that identifies the long-term reference picture to be used when 

decoding at least the portion of the current picture uniquely identify the picture order count 

value from any other picture order count value specified in one or more of a slice header 

associated with at least a portion of the current picture, a picture parameter set associated 

with the current picture and a sequence parameter set associated with the picture. 

Claim 49: 	The method of claim 47, wherein determining the one or more most 

significant bits of the picture order count value that identifies the long-term reference picture 

comprises parsing, from a bitstream representative of the encoded video data, the one or more 

most significant bits of the picture order count value that identifies the long-term reference 

picture. 

Claim 50: 	The method of claim 47, wherein the picture order count value comprises a 

delta picture order count value computed as the difference between a picture order count 

value that identifies the current picture and the picture order count value that identifies the 
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long-term reference picture to be used when encoding at least the portion of the current 

picture. 

Claim 51: 	A video decoding device for decoding encoded video data, the video decoding 

device comprising: 

a memory configured to store a current picture of the encoded video data; and 

one or more processors configured to determine, for the current picture, a number of 

bits used to represent one or more least significant bits of the picture order count value that 

directly identifies a long-term reference picture to be used when decoding at least a portion of 

the current picture, parse the determined number of bits from a bitstream representative of the 

encoded video data, wherein the parsed determined number of bits represents the one or more 

least significant bits of the picture order count value that directly identifies the long-term 

reference picture, determine whether one or more most significant bits of a delta of the 

picture order count value directly identifying the long term reference picture and a picture 

order count value directly identifying the current picture are specified in a slice header of the 

bitstream, based on the determination of whether the one or more most significant bits are 

specified, parse the one or more most significant bits from the slice header of the bitstream, 

retrieve the long-term reference picture from a decoded picture buffer based on one or more 

of the least significant bits and the one or more most significant bits, and decode at least the 

portion of the current picture using the retrieved long-term reference picture. 

Claim 52: 	The video decoding device of claim 51, wherein the picture order count value 

that identifies the long-tenn reference picture comprises a picture order count value that 

directly identifies a long-term reference picture that is present in the decoded picture buffer 

but that is not specified as one or more long-term reference pictures in a sequence parameter 

set associated with the current picture. 

Claim 53: 	The video decoding device of claim 51, wherein the parsed determined 

number of bits represent the least significant bits of the picture order count value that directly 

identifies the long-term reference picture as an unsigned binary number. 

Claim 54: 	The video decoding device of claim 51, wherein the one or more processors 

are further configured to, when retrieving the long-term reference picture from the decoded 

picture buffer, retrieve the long-term reference picture from the decoded picture buffer based 
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on the least significant bits of the picture order count value that directly identifies the long-

term reference picture and the picture order count values associated with at least one picture 

stored in the decoded picture buffer. 

Claim 55: 	The video decoding device of claim 54, wherein the one or more processors 

are further configured to, when retrieving the long-term reference picture from the decoded 

picture buffer, compare the least significant bits of the picture order count value that directly 

identifies the long-term reference picture to a same number of least significant bits of a 

picture order count value associated with the at least one picture stored to the decoded picture 

buffer and retrieve the one of the at least one pictures stored to the decoded picture buffer for 

use as the long-term reference picture in decoding the current picture that has the same least 

significant bits for the picture order count value associated with the one of the at least one 

pictures stored to the decoded picture buffer as the determined least significant bits of the 

long-term reference picture to be used to decode the current picture. 

Claim 56: 	The video decoding device of claim 51, wherein the one or more processors 

are further configured to, when determining the number of bits used to represent the one or 

more least significant bits of the picture order count value that directly identifies the long-

term reference picture to be used when decoding at least a portion of the current pictures, 

parse the number of bits used to represent the one or more least significant bits of the picture 

order count value that directly identifies the long-term reference picture to be used when 

decoding at least a portion of the current pictures from the bitstream. 

Claim 57: 	The video decoding device of claim 51, wherein the one or more processors 

are further configured to, when determining the number of bits, determine the number of bits 

to be used to represent the one or more least significant bits of the picture order count value 

that directly identifies the long-term reference picture based on syntax elements previously 

determined for one or more of the current picture and previously encoded pictures of the 

video data without having to parse from the bitstream the detennined number of bits used to 

represent the one or more least significant bits of the picture order count value that directly 

identifies the long-tenn reference picture. 
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Claim 58: 	The video decoding device of claim 51, 

wherein the one or more processors are further configured to, when the one or more 

least significant bits do not uniquely identify the picture order count value of the long-term 

reference picture with respect to the one or more least significant bits of any other picture 

order count value that identifies any other picture present in a decoded picture buffer to 

which the long-term reference picture is also stored, determine one or more most significant 

bits of the picture order count value that identifies the long-term reference picture, 

wherein the one or more most significant bits in combination with the determined one 

or more least significant bits is sufficient to distinguish the picture order count value that 

identifies the long-term reference picture from any other picture order count value that 

identifies any other picture in the decoded picture buffer, 

wherein a number of the one or more least significant bits when added to a number of 

the one or more most significant bits results in a total that is less than a total number of bits to 

specify the picture order count value, and 

wherein the one or more processors are further configured to, when retrieving the 

long-term reference picture from the decoded picture buffer, retrieve the long-term reference 

picture form the decoded picture buffer based on the determined one or more least significant 

bits of the picture order count value and the determined one or more most significant bits of 

the picture order count value. 

Claim 59: 	The video decoding device of claim 58, wherein the determined one or more 

least significant bits of the picture order count that identifies the long-term reference picture 

to be used when decoding at least the portion of the current picture uniquely identify the 

picture order count value from any other picture order count value specified in one or more of 

a slice header associated with at least a portion of the current picture, a picture parameter set 

associated with the current picture and a sequence parameter set associated with the picture. 

Claim 60: 	The video decoding device of claim 58, wherein the one or more processors 

are further configured to, when determining the one or more most significant bits of the 

picture order count value that identifies the long-term reference picture, parse, from a 

bitstream representative of the encoded video data, the one or more most significant bits of 

the picture order count value that identifies the long-term reference picture. 
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Claim 61: 	The video decoding device of claim 58, wherein the picture order count value 

comprises a delta picture order count value computed as the difference between a picture 

order count value that identifies the current picture and the picture order count value that 

identifies the long-term reference picture to be used when encoding at least the portion of the 

current picture. 

Claim 62: 	A video decoding device for decoding encoded video data, the video decoding 

device comprising: 

means for determining, for a current picture of the encoded video data, a number of 

bits used to represent one or more least significant bits of the picture order count value that 

directly identifies a long-term reference picture to be used when decoding at least a portion of 

the current picture; 

means for parsing the determined number of bits from a bitstream representative of 

the encoded video data, wherein the parsed determined number of bits represents the one or 

more least significant bits of the picture order count value that directly identifies the long-

term reference picture; 

means for determining whether one or more most significant bits of a delta of the 

picture order count value directly identifying the long term reference picture and a picture 

order count value directly identifying the current picture are specified in a slice header of the 

bitstream; 

means for parsing, based on the determination of whether the one or more most 

significant bits are specified, the one or more most significant bits from the slice header of 

the bitstream; 

means for retrieving the long-term reference picture from a decoded picture buffer 

based on one or more of the least significant bits and the one or more most significant bits; 

and 

means for decoding at least the portion of the current picture using the retrieved long- 

term reference picture. 

Claim 63: 	The video decoding device of claim 62, wherein the picture order count value 

that identifies the long-term reference picture comprises a picture order count value that 

directly identifies a long-term reference picture that is present in the decoded picture buffer 

but that is not specified as one or more long-term reference pictures in a sequence parameter 

set associated with the current picture. 
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Claim 64: 	The video decoding device of claim 62, wherein the parsed determined 

number of bits represent the least significant bits of the picture order count value that directly 

identifies the long-term reference picture as an unsigned binary number. 

Claim 65: 	The video decoding device of claim 62, wherein the means for retrieving the 

long-term reference picture from the decoded picture buffer comprises means for retrieving 

the long-term reference picture from the decoded picture buffer based on the least significant 

bits of the picture order count value that directly identifies the long-term reference picture 

and the picture order count values associated with at least one picture stored in the decoded 

picture buffer. 

Claim 66: 	The video decoding device of claim 65, wherein the means for retrieving the 

long-term reference picture from the decoded picture buffer comprises: 

means for comparing the least significant bits of the picture order count value directly 

that identifies the long-term reference picture to a same number of least significant bits of a 

picture order count value associated with the at least one picture stored to the decoded picture 

buffer; and 

means for retrieving the one of the at least one pictures stored to the decoded picture 

buffer for use as the long-term reference picture in decoding the current picture that has the 

same least significant bits for the picture order count value associated with the one of the at 

least one pictures stored to the decoded picture buffer as the detennined least significant bits 

of the long-term reference picture to be used to decode the current picture. 

Claim 67: 	The video decoding device of claim 62, wherein the means for determining the 

number of bits used to represent the one or more least significant bits of the picture order 

count value that directly identifies the long-term reference picture to be used when decoding 

at least a portion of the current pictures comprises means for parsing the number of bits used 

to represent the one or more least significant bits of the picture order count value that directly 

identifies the long-term reference picture to be used when decoding at least a portion of the 

current pictures from the bitstream. 

Claim 68: 	The video decoding device of claim 62, wherein the means for determining the 

number of bits comprises means for determining the number of bits to be used to represent 

the one or more least significant bits of the picture order count value that directly identifies 
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the long-term reference picture based on syntax elements previously determined for one or 

more of the current picture and previously encoded pictures of the video data without having 

to parse from the bitstream the determined number of bits used to represent the one or more 

least significant bits of the picture order count value that directly identifies the long-term 

reference picture. 

Claim 69: 	A non-transitory computer-readable storage medium having stored thereon 

instructions that, when executed, cause one or more processor of a video decoding device to: 

determine, for a current picture of the encoded video data, a number of bits used to 

represent one or more least significant bits of the picture order count value that directly 

identifies a long-term reference picture to be used when decoding at least a portion of the 

current picture; 

parse the determined number of bits from a bitstream representative of the encoded 

video data, wherein the parsed determined number of bits represents the one or more least 

significant bits of the picture order count value that directly identifies the long-term reference 

picture; 

determine whether one or more most significant bits of a delta of the picture order 

count value directly identifying the long term reference picture and a picture order count 

value directly identifying the current picture are specified in a slice header of the bitstream; 

based on the determination of whether the one or more most significant bits are 

specified, parse the one or more most significant bits from the slice header of the bitstream; 

retrieve the long-term reference picture from a decoded picture buffer based on one or 

more of the least significant bits and the one or more most significant bits; and 

decode at least the portion of the current picture using the retrieved long-tenn 

reference picture. 

Claim 70: 	The non-transitory computer-readable storage medium of claim 69, wherein 

the picture order count value that directly identifies the long-term reference picture comprises 

a picture order count value that identifies a long-term reference picture that is present in the 

decoded picture buffer but that is not specified as one or more long-term reference pictures in 

a sequence parameter set associated with the current picture. 

Claim 71: 	The non-transitory computer-readable storage medium of claim 69, wherein 

the parsed determined number of bits represent the least significant bits of the picture order 



98 

count value that directly identifies the long-term reference picture as an unsigned binary 

number. 

Claim 72: 	The non-transitory computer-readable storage medium of claim 69, wherein 

the instructions that, when executed, cause the one or more processor to retrieve the long-

term reference picture from the decoded picture buffer comprise instructions that, when 

executed, cause the one or more processors to retrieve the long-term reference picture from 

the decoded picture buffer based on the least significant bits of the picture order count value 

that directly identifies the long-term reference picture and the picture order count values 

associated with at least one picture stored in the decoded picture buffer. 

Claim 73: 	The non-transitory computer-readable storage medium of claim 72, wherein 

the instructions that, when executed, cause the one or more processor to retrieve the long-

term reference picture from the decoded picture buffer comprise instructions that, when 

executed, cause the one or more processors to: 

compare the least significant bits of the picture order count value that directly 

identifies the long-term reference picture to a same number of least significant bits of a 

picture order count value associated with the at least one picture stored to the decoded picture 

buffer; and 

retrieve the one of the at least one pictures stored to the decoded picture buffer for use 

as the long-term reference picture in decoding the current picture that has the same least 

significant bits for the picture order count value associated with the one of the at least one 

pictures stored to the decoded picture buffer as the determined least significant bits of the 

long-term reference picture to be used to decode the current picture. 

Claim 74: 	The non-transitory computer-readable storage medium of claim 69, wherein 

the instructions that, when executed, cause the one or more processor to determine the 

number of bits used to represent the one or more least significant bits of the picture order 

count value that directly identifies the long-term reference picture to be used when decoding 

at least a portion of the current pictures comprise instructions that, when executed, cause the 

one or more processors to parse the number of bits used to represent the one or more least 

significant bits of the picture order count value that directly identifies the long-tenn reference 

picture to be used when decoding at least a portion of the current pictures from the bitstream. 
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Claim 75: 	The non-transitory computer-readable storage medium of claim 69, wherein 

the instructions that, when executed, cause the one or more processor to determine the 

number of bits comprise instructions that, when executed, cause the one or more processors 

to determine the number of bits to be used to represent the one or more least significant bits 

of the picture order count value that directly identifies the long-term reference picture based 

on syntax elements previously determined for one or more of the current picture and 

previously encoded pictures of the video data without having to parse from the bitstream the 

determined number of bits used to represent the one or more least significant bits of the 

picture order count value that identifies the long-term reference picture. 

Claim 76: 	The non-transitory computer-readable storage medium of claim 69, having 

further stored thereon instructions that, when executed, cause the one or more processors to, 

when the one or more least significant bits do not uniquely identify the picture order count 

value of the long-term reference picture with respect to the one or more least significant bits 

of any other picture order count value that identifies any other picture present in a decoded 

picture buffer to which the long-term reference picture is also stored, determine one or more 

bits most significant 	of the picture order count value that identifies the long-term reference 

picture, 

wherein the one or more most significant bits in combination with the detennined one 

or more least significant bits is sufficient to distinguish the picture order count value that 

identifies the long-term reference picture from any other picture order count value that 

identifies any other picture in the decoded picture buffer, 

wherein a number of the one or more least significant bits when added to a number of 

the one or more most significant bits results in a total that is less than a total number of bits to 

specify the picture order count value, and 

wherein the instructions that, when executed, cause the one or more processor to 

retrieve the long-term reference picture from the decoded picture buffer comprise instructions 

that, when executed, cause the one or more processors to retrieve the long-term reference 

picture form the decoded picture buffer based on the detennined one or more least significant 

bits of the picture order count value and the determined one or more most significant bits of 

the picture order count value. 

Claim 77: 	The non-transitory computer-readable storage medium of claim 76, wherein 

the determined one or more least significant bits of the picture order count that identifies the 
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long-term reference picture to be used when decoding at least the portion of the current 

picture uniquely identify the picture order count value from any other picture order count 

value specified in one or more of a slice header associated with at least a portion of the 

current picture, a picture parameter set associated with the current picture and a sequence 

parameter set associated with the picture. 

Claim 78: 	The non-transitory computer-readable storage medium of claim 76, wherein 

the instructions that, when executed, cause the one or more processor to determine the one or 

more most significant bits of the picture order count value that identifies the long-term 

reference picture comprise instructions that, when executed, cause the one or more processors 

to parse, from a bitstream representative of the encoded video data, the one or more most 

significant bits of the picture order count value that identifies the long-term reference picture. 

Claim 79: 	The non-transitory computer-readable storage medium of claim 76, wherein 

the picture order count value comprises a delta picture order count value computed as the 

difference between a picture order count value that identifies the current picture and the 

picture order count value that identifies the long-term reference picture to be used when 

encoding at least the portion of the current picture. 


