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づíïäëñÑñ¿ñÖÖ▲ñ ïóïöñ½▲ Üäëíç¿ñÖó　, ç▲äÜ¿-

Ö　0àóñ âÜÖ¡îóó ½ÜÖóöÜëóÖÇí, ¡ÜÖöëÜ¿　 ó Üäëíç-
¿ñÖó　 öñëëóöÜëóí¿áÖÜ ëíïäëñÑñ¿ñÖÖ▲½ó Üßéñ¡öí-
½ó, äëÜñ¡öóëÜ0öï　 Öí ÜïÖÜçñ ïñöñçÜú íëêóöñ¡öÜ-
ë▲. ぢëó ~öÜ½ óïäÜ¿á£Ü0öï　 ëí£Ö▲ñ ïñöñç▲ñ öÜäÜ-
¿ÜÇóó – üóÖí, ¡Ü¿áîÜ, £çñ£Ñí, ÑñëñçÜ ó ÑëÜÇóñ. 
ぞíë　ÑÜ ï öëíÑóîóÜÖÖ▲½ó äëÜçÜÑÖ▲½ó ïñö　½ó 
ïöí¿ó üóëÜ¡Ü äëó½ñÖ　öáï　 ßñïäëÜçÜÑÖ▲ñ ïñöó, ç 
äñëçÜ0 ÜôñëñÑá Ñ¿　 öëÜÑÖÜÑÜïöÜäÖ▲ê ó äÜÑçó¢-
Ö▲ê Üßéñ¡öÜç [1]. 

ゑ ¡¿íïïñ ßñïäëÜçÜÑÖ▲ê ïñöñú çï、 ßÜ¿áüóú óÖ-
öñëñï äëÜ　ç¿　ñöï　 ¡ ïñÖïÜëÖ▲½ ïñö　½, äÜïöëÜñÖ-
Ö▲½ Öí ÜïÖÜçñ ßÜ¿áüÜÇÜ ôóï¿í ½óÖóíö0ëÖ▲ê ó 
Ññü、ç▲ê Ü£¿Üç. とí¢Ñ▲ú Ü£ñ¿ – ~öÜ äëÜÇëí½½ÖÜ-
íääíëíöÖÜñ ÜïöëÜúïöçÜ, ïÜÑñë¢íàññ ß¿Ü¡ íçöÜ-
ÖÜ½ÖÜÇÜ äóöíÖó　, äëó、½ÜäñëñÑíöôó¡, äëÜîñïïÜë, 
äí½　öá, ïñÖïÜë▲ (Ñíöôó¡ó öñ½äñëíöÜë▲, Ñíç¿ñÖó　, 
çóßëíîóó, Üïçñà、ÖÖÜïöó, ½ñïöÜäÜ¿Ü¢ñÖó　 ó Ñë.). 
ぞñ¡ÜöÜë▲ñ Ü£¿▲ Öñ ïÜÑñë¢íö ïñÖïÜë▲ ó ç▲äÜ¿Ö　-
0ö âÜÖ¡îóó ëñöëíÖï¿　öÜëÜç ó¿ó ¡ÜÜëÑóÖíöÜëÜç 
ïñöó. どñëëóöÜëóí¿áÖÜ Ü£¿▲ ëíïäÜ¿íÇí0öï　 ÑëÜÇ Üö 
ÑëÜÇí Öí ëíïïöÜ　Öó　ê ÑÜ 100 ½ñöëÜç ó ïí½ÜïöÜ　-
öñ¿áÖÜ ÜëÇíÖó£Ü0öï　 ç ñÑóÖÜ0 ïñöá, ôíàñ çïñÇÜ 
　ôññôÖÜÇÜ öóäí (äÜÑÜßóñ ë▲ßÜ¿ÜçÖÜú ïñöó). ば£¿▲ 
ç ïñöó ç▲äÜ¿Ö　0ö ïßÜë ó äñëçóôÖÜ0 ÜßëíßÜö¡Ü 
ïñÖïÜëÖ▲ê ÑíÖÖ▲ê ó äñëñï▲¿í0ö óê äÜ îñäÜô¡ñ 
ÑëÜÇ ÑëÜÇÜ, ÑÜïöóÇí　 Ü£¿Üç ¡ÜÜëÑóÖíöÜëÜç (ü¿0-
£Üç), ¡ÜöÜë▲ñ ïç　£íÖ▲ ï ïñëçñëÜ½. どí¡ó½ Üßëí£Ü½, 
ïñÖïÜëÖí　 ïñöá äÜ£çÜ¿　ñö ÜïöíÖíç¿óçíöá ßÜ¿ññ 
öñïÖÜñ ç£íó½ÜÑñúïöçóñ ½ñ¢ÑÜ ¡Ü½äá0öñëÜ½ ó 
ëñí¿áÖ▲½ ½óëÜ½. 

でëñÑó ½ÖÜÇóê £íÑíô, ïç　£íÖÖ▲ê ï ëí£ëíßÜö¡Üú 
öí¡óê ïñöñú, çïñÇÑí äëóïÜöïöçÜ0ö £íÑíôó ïöëÜ¡öÜ-
ëó£íîóó, ¡ÜÇÑí ½ÖÜ¢ñïöçÜ Ü£¿Üç ïñöó ÖñÜßêÜÑó½Ü 
ëí£ßóöá Öí äÜÑ½ÖÜ¢ñïöçí. ば£¿▲ ¡í¢ÑÜÇÜ äÜÑ½ÖÜ-
¢ñïöçí ïç　£▲çí0öï　 ïÜ ïçÜó½ îñÖöëÜ½. ゑ ïñÖïÜë-
Ö▲ê ïñö　ê ç ëÜ¿ó öí¡óê îñÖöëÜç ç▲ïöÜäí0ö Ü£¿▲-
¡ÜÜëÑóÖíöÜë▲, í Ñ¿　 Öóê îñÖöëí½ó 　ç¿　0öï　 ïñë-
çñëí. げíÑíôí ëí£ßóñÖó　 ½ÖÜ¢ñïöçí Üßéñ¡öÜç ï £í-
ÑíÖÖ▲½ó ¡ÜÜëÑóÖíöí½ó ëí£½ñàñÖó　 Öí ¡Ü½äí¡ö-
Ö▲ñ äÜÑ½ÖÜ¢ñïöçí ëíïï½ÜöëñÖí ç ДβЖ. ぜñöÜÑ ëñ-
üñÖó　 ÑíÖÖÜú £íÑíôó ÜïÖÜçíÖ Öí âÜë½óëÜçíÖóó 
¡Ü½äí¡öÖ▲ê ½ÖÜ¢ñïöç, ï äÜ½Üàá0 ¡ÜöÜë▲ê ç▲Ññ-
¿　0öï　 ï¡Üä¿ñÖó　 Üßéñ¡öÜç. だßéñ¡ö▲ ï¡Üä¿ñÖó　 
ïÜïöíç¿　0ö äÜÑ½ÖÜ¢ñïöçí ó äÜÑ¡¿0ôí0öï　 ¡ îñÖ-
öëÜ. 

ぢëó öí¡Ü½ äÜÑêÜÑñ Üßéñ¡ö▲ ëíïï½íöëóçí0öï　 
ç ¡íôñïöçñ çñëüóÖ öÜäÜ¿ÜÇóôñï¡ÜÇÜ Çëíâí, ç ¡ÜöÜ-
ëÜ½ çïñ çñëüóÖ▲ «ïç　£íÖ▲» ½ñ¢ÑÜ ïÜßÜú. どí¡í　 
½ÜÑñ¿á ç çóÑñ äÜ¿ÖÜÇÜ Çëíâí äÜ ÜöÖÜüñÖó0 ¡ ïñ-
ö　½ 　ç¿　ñöï　 ó£ß▲öÜôÖÜú, ö.¡. ç äëÜçÜÑÖ▲ê ïñö　ê 
ë、ßëí ïÜÜöçñöïöçÜ0ö äëÜçÜÑí½, í ç ßñïäëÜçÜÑÖ▲ê 

ó ïñÖïÜëÖ▲ê ïñö　ê ë、ßëí ïÜÜöçñöïöçÜ0ö Öí¿óôó0 
ëíÑóÜïç　£ó ½ñ¢ÑÜ ïÜïñÑÖó½ó Ü£¿í½ó ïñöó. ぢÜ~öÜ-
½Ü ç £íÑíôíê ïöëÜ¡öÜëó£íîóó Öí ïñö　ê ½Ü¢ñö ß▲öá 
óïäÜ¿á£ÜçíÖí ½ÜÑñ¿á ç£çñüñÖÖÜÇÜ Üß▲¡ÖÜçñÖÖÜÇÜ 
Çëíâí. ゑñï ëñßëí ç ÑíÖÖÜ½ ï¿Üôíñ ½Ü¢ñö Üöëí¢íöá 
ëíïïöÜ　Öóñ ½ñ¢ÑÜ Ü£¿í½ó ïñöó, Üßé、½ äñëñÑíçíñ-
½▲ê ÑíÖÖ▲ê, äëÜäÜï¡ÖÜ0 ïäÜïÜßÖÜïöá ¡íÖí¿í ó 
ö.ä. 

ぴñ¿á0 ïöëÜ¡öÜëó£íîóó 　ç¿　ñöï　 ëí£ßóñÖóñ 
½ÖÜ¢ñïöçí Ü£¿Üç ç ïñöó Öí äÜÑ½ÖÜ¢ñïöçí öí¡, ôöÜ-
ß▲ çÖÜöëó äÜÑ½ÖÜ¢ñïöçí Ü£¿▲ ç£íó½ÜÑñúïöçÜçí¿ó 
ßÜ¿ññ óÖöñÖïóçÖÜ ôñ½ ½ñ¢ÑÜ Ü£¿í½ó, ëíïäÜ¿Ü-
¢ñÖÖ▲½ó ç ëí£Ö▲ê äÜÑ½ÖÜ¢ñïöçíê. げÑñïá ½▲ ó½ñ-
ñ½ Ññ¿Ü ï ó£çñïöÖÜú £íÑíôñú ëí£ëñ£íÖó　 Çëíâí Öí 
½óÖó½í¿áÖÜ ïç　£íÖÖ▲ñ äÜÑÇëíâ▲. ぷóëÜ¡í　 ó£-
çñïöÖÜïöá ÑíÖÖÜú £íÑíôó Öñ Ñí、ö äÜçÜÑí Ñ¿　 ëíÑÜ-
ïöó, ö.¡. êÜëÜüóê ½ñöÜÑÜç ñ、 ëñüñÖó　, ÜïÜßñÖÖÜ 
Ñ¿　 ßÜ¿áüóê ëí£½ñëÖÜïöñú, Öñö. 

が¿　 ëñüñÖó　 £íÑíôó ëí£ëñ£íÖó　 ç£çñüñÖÖÜÇÜ 
Çëíâí ç ÑÜ¡¿íÑñ äëñÑ¿íÇíñöï　 óïäÜ¿á£Üçíöá ~â-
âñ¡ö ÜßÜïÜß¿ñÖó　 äÜÑ½ÖÜ¢ñïöç çñëüóÖ, ïâÜë½ó-
ëÜçíÖÖ▲ê Öí ÜïÖÜçñ ¡Ü½äí¡öÖ▲ê äÜÑÇëíâÜç. がíÖ-
Ö▲ú ~ââñ¡ö ß▲¿ ÜßÖíëÜ¢ñÖ ç ëíßÜöñ ДγЖ. ゑ Öñú 
äëñÑ¿Ü¢ñÖ í¿ÇÜëóö½ âÜë½óëÜçíÖó　 ¡Ü½äí¡öÖ▲ê 
äÜÑÇëíâÜç ó äÜ¿ÜôñÖó　 Öí óê ÜïÖÜçñ óÖçíëóíÖöÜç. 

ぜÜÑñ¿á ïñöó äëñÑïöíçó½ ÇëíâÜ½ G = (E, U) ï 
½ÖÜ¢ñïöçÜ½ çñëüóÖ E = {ei}, i ο 1, β,…, n ó ½ÖÜ-
¢ñïöçÜ½ ë、ßñë U = {uijж. づñßëÜ uij = (ei, ej) ïöíçóöï　 
ç ïÜÜöçñöïöçóñ çñï rij > 0. ゑ ~öÜ½ ï¿Üôíñ Çëíâ G 
½Ü¢ñö ß▲öá äëñÑïöíç¿ñÖ ½íöëóîñú çñïÜç ë、ßñë 

ijR r . 

とÜ½äí¡öÖÜïöá äÜÑÇëíâí Gs = (Es, Us) Çëíâí G 
ßÜÑñ½ ÜîñÖóçíöá çñ¿óôóÖÜú Ks ëíçÖÜú ïÜ½½ñ çñ-
ïÜç ë、ßñë ij su U . でç　£Ö▲ú äÜÑÇëíâ 

( , ), , ,g g g g g g
i i i i i i iG E U E E e E E g    , 

Öí£▲çíñöï　 ¡Ü½äí¡öÖ▲½, ñï¿ó £í½ñÖí ¿0ß▲ê 
çñëüóÖ ó£ ½ÖÜ¢ñïöçí \g

i iE e  Öí çñëüóÖ▲ ó£ 

½ÖÜ¢ñïöçí \ g
iE E  Öñ äëóçÜÑóö ¡ ëÜïöÜ ÜîñÖ¡ó 

¡Ü½äí¡öÖÜïöó g
iK . どí¡ó½ Üßëí£Ü½, ¡Ü½äí¡öÖ▲ú 

äÜÑÇëíâ g
iG  çïñÇÑí âÜë½óëÜñöï　 Ñ¿　 £íÑíÖÖÜú 

çñëüóÖ▲ ei ó ½ÜàÖÜïöó g. 
Äââñ¡ö ÜßÜïÜß¿ñÖó　 äÜÑ½ÖÜ¢ñïöç çñëüóÖ 

½Ü¢ÖÜ Öíß¿0Ñíöá, ñï¿ó ½ÖÜ¢ñïöçÜ ¡Ü½äí¡öÖ▲ê 
äÜÑÇëíâÜç { }, 1,2,...,g

iG i n , çó£Üí¿áÖÜ ÜöÜßëí-
£óöá Öí ½ÖÜ¢ñïöçñ çñëüóÖ Çëíâí G. ぞí ëóï. 1 äëó-
çñÑ、Ö äëó½ñë Çëíâí G, äëñÑïöíç¿ñÖÖÜÇÜ ½íöëóîñú 
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çñïÜç R, ó äÜ¡í£íÖÜ ÜöÜßëí¢ñÖóñ ¡Ü½äí¡öÖ▲ê äÜÑ-
ÇëíâÜç 3

iG  Öí ½ÖÜ¢ñïöçñ çñëüóÖ E Çëíâí G. ぢÜÑ-
½ÖÜ¢ñïöçí çñëüóÖ 3

iE  äÜÑÇëíâÜç 3
iG  Öí ëóïÜÖ-

¡ñ 1 

 
づóï. 1. ぢëó½ñë Çëíâí ó ÜöÜßëí¢ñÖóñ ñÇÜ ¡Ü½äí¡öÖ▲ê äÜÑÇëíâÜç 3

iG  

 
ÜßçñÑñÖ▲ ¿óÖó　½ó, äÜ½ñôñÖÖ▲½ó çñëüóÖí½ó ei, 
Ñ¿　 ¡ÜöÜë▲ê äÜ¿ÜôñÖ▲ ïÜÜöçñöïöçÜ0àóñ ¡Ü½-
äí¡öÖ▲ñ äÜÑÇëíâ▲ 3

iG . 

ぞí ëóï. 1 çóÑÖÜ, ôöÜ ¡Ü½äí¡öÖ▲ñ äÜÑÇëíâ▲ Üß-
ëí£Ü0ö öëó ï¡Üä¿ñÖó　 çñëüóÖ. が¿　 ç▲Ññ¿ñÖó　 
ï¡Üä¿ñÖóú, ¡ÜöÜë▲ñ ½Ü¢ÖÜ ëíïï½íöëóçíöá ¡í¡ 
äÜÑ½ÖÜ¢ñïöçí çñëüóÖ ëí£ßóñÖó　, ëñüó½ £íÑíôÜ 
äÜ¡ë▲öó　 ½ÖÜ¢ñïöçí çñëüóÖ E äÜÑ½ÖÜ¢ñïöçí½ó 

, 1,2,...,g
jE j n . ぢëóÖíÑ¿ñ¢ÖÜïöá çñëüóÖ ei 

äÜÑ½ÖÜ¢ñïöçí½ g
jE  äëñÑïöíçó½ ½íöëóîñú 

ij n n
A a


 . Ä¿ñ½ñÖö a ij ο 1, ñï¿ó çñëüóÖí 

g
i je E , a ij ο 0, ñï¿ó g

i je E . ゑçñÑ、½ äñëñ½ñÖ-

ÖÜ0 xj ο 1, ñï¿ó äÜÑ½ÖÜ¢ñïöçÜ g
jE  çêÜÑóö ç ëñüñ-

Öóñ, xj ο 0 ç äëÜöóçÖÜ½ ï¿Üôíñ. 
げíÑíôí äÜ¡ë▲öó　 £íäóüñöï　 ç çóÑñμ 

1

/ min;
n

g
j j

j

x K


   

1

1, 1,2,..., .
n

ij j
j

a x i n


   

 
づóï. β. ぢëó½ñë ½íöëóî▲ ん 

 
ぞí ëóïÜÖ¡ñ β Ñ¿　 ëíïï½íöëóçíñ½ÜÇÜ äëó½ñëí 

Çëíâí äëóçñÑñÖí ½íöëóîí ん. ゑ Öñú £íüöëóêÜçíÖ▲ 
ïöÜ¿ßî▲, ¡ÜöÜë▲ñ ÑÜß¿óëÜ0ö ÜÑóÖ ó£ Öñ£íüöëó-
êÜçíÖÖ▲ê ïöÜ¿ßîÜç ó äÜ~öÜ½Ü ½ÜÇÜö ß▲öá óï¡¿0-
ôñÖ▲ ó£ ëíïï½ÜöëñÖó　. ゑÖó£Ü ½íöëóî▲ äëóçñÑñÖ▲ 
ÜîñÖ¡ó ¡Ü½äí¡öÖÜïöó 3

iK  ïÜÜöçñöïöçÜ0àóê äÜÑ-
ÇëíâÜç. 

づñüñÖóñ £íÑíôó äÜ¡ë▲öó　 Ñ¿　 ½íöëóî▲ ん 
ç¡¿0ôíñö 4 äñëç▲ê ïöÜ¿ßîí, ¡ÜöÜë▲ñ ÜßÜïíß¿óçí-
0ö γ ï¡Üä¿ñÖó　 çñëüóÖ. でöÜ¿ßñî 7 Ü¡í£í¿ï　 ó£ß▲-
öÜôÖ▲½, ôöÜ êÜëÜüÜ çóÑÖÜ ó ó£ ëóï. 1. ぎï¿ó ïÜïöíç 
ï¡Üä¿ñÖó　, äÜ¿ÜôñÖÖ▲ê äÜï¿ñ ëñüñÖó　 £íÑíôó 
äÜ¡ë▲öó　, Öñ ÜÑÜç¿ñöçÜë　ñö öëñßÜçíÖó　½ öñêÖó-
ôñï¡ÜÇÜ £íÑíÖó　 Öí ëí£ëíßÜö¡Ü ïñöó, öÜ ïÜïöíç 
ï¡Üä¿ñÖóú ÜöÜôÖ　ñöï　 äÜö、½ ÜßéñÑóÖñÖó　 ½ñ¿¡óê 
ï¡Üä¿ñÖóú ó ëí£ßóñÖó　 ¡ëÜäÖ▲ê. ぢëó ÖñÜßêÜÑó-
½Üïöó âÜë½óëÜ0öï　 ¡Ü½äí¡öÖ▲ñ äÜÑÇëíâ▲ Ñ¿　 
£ÖíôñÖó　 g>γ ó, ëñüí　 £íÑíôÜ äÜ¡ë▲öó　, ÜäëñÑñ¿　-
ñöï　 ÖÜç▲ú ïÜïöíç ï¡Üä¿ñÖóú. 

でç　£á ½ñ¢ÑÜ £ÖíôñÖóñ½ çñ¿óôóÖ▲ g ó ïöñäñ-
Öá0 äëÜ　ç¿ñÖó　 ~ââñ¡öí ÜßÜïÜß¿ñÖó　 äÜÑ½ÖÜ-
¢ñïöç ëí£ÖÜú ½ÜàÖÜïöó äÜ¡í Öñ ÜïöíÖÜç¿ñÖí. が¿　 
~öÜÇÜ ßÜÑÜö äëÜçñÑñÖ▲ ÑÜäÜ¿Öóöñ¿áÖ▲ñ óïï¿ñÑÜ-
çíÖó　 äÜï¿ñ äëÜÇëí½½ÖÜú ëñí¿ó£íîóó ÑíÖÖÜÇÜ 
½ñöÜÑí ïöëÜ¡öÜëó£íîóó. げÑñïá çí¢ÖÜ, ôöÜß▲ £Öí-
ôñÖó　 g ç óÖöñëçí¿ñ min maxg g g  , Öí ¡ÜöÜëÜ½ 
äÜöëñßÜñöï　 ÜïÜàñïöç¿　öá äÜóï¡ ï¡Üä¿ñÖóú, ß▲¿ó 
ïÜàñïöçñÖÖÜ ½ñÖáüñ ÑÜäÜïöó½Üú ½ÜàÖÜïöó äÜÑ-
½ÖÜ¢ñïöç ëí£ßóñÖó　. 

 
ずóöñëíöÜëí 
1. だ¿óâñë ゑ., だ¿óâñë ぞ., とÜ½äá0öñëÖ▲ñ ïñöó. 

ぢëóÖîóä▲, öñêÖÜ¿ÜÇóó, äëÜöÜ¡Ü¿▲. – ぢóöñë, β01γ. 
– で. 55. – λ44 ï. 

β. ぢÜÇëñßÖÜú ん¿. ゑ., ぢÜÇëñßÖÜú ゑ.と. – げíÑíôí 
ëí£ßóñÖó　 ½ÖÜ¢ñïöçí Üßéñ¡öÜç öñëëóöÜëóí¿áÖÜ 
ëíïäëñÑñ¿、ÖÖÜú ïóïöñ½▲ Öí äÜÑ½ÖÜ¢ñïöçí Öñëíç-
ÖÜú ½ÜàÖÜïöó // ご£çñïöó　 どÜ½ï¡ÜÇÜ äÜ¿óöñêÖóôñ-

e1 

e5 e4 

e9 

e2 

e7 

e8 

e3 

e6 

e10 

e1 

e7 

e4 

e5 

e9 

e2 

e8 

e3 
e6 

e10 



XI ぜñ¢ÑÜÖíëÜÑÖí　 ÖíÜôÖÜ-äëí¡öóôñï¡í　 ¡ÜÖâñëñÖîó　 ïöÜÑñÖöÜç, íïäóëíÖöÜç ó ½Ü¿ÜÑ▲ê Üô、Ö▲ê 
«ぜÜ¿ÜÑ、¢á ó ïÜçëñ½ñÖÖ▲ñ óÖâÜë½íîóÜÖÖ▲ñ öñêÖÜ¿ÜÇóó» 

___________________________________________________________________________ 

35 

ï¡ÜÇÜ ÜÖóçñëïóöñöí. – 2012. – ど.γβ1. – ヽ5. – で.61-
65. 

γ. ぢÜÇëñßÖÜú んÖ. ゑ., ぢÜÇëñßÖÜú ゑ.と. - ごÖçíëó-
íÖö Çëíâí Öí ÜïÖÜçñ ¡Ü½äí¡öÖ▲ê äÜÑÇëíâÜç ó í¿-

ÇÜëóö½ ñÇÜ ç▲ôóï¿ñÖó　 // ご£çñïöó　 どÜ½ï¡ÜÇÜ äÜ-
¿óöñêÖóôñï¡ÜÇÜ ÜÖóçñëïóöñöí. – 2013. – ど.γββ. – 
ヽ5.–で.β00-204.

 
NEXT GENERATION VIDEO CODECS: HEVC, VP9 and DAALA 

M.P. Sharabayko 
Scientific advisor: Prof. N.G. Markov 

Tomsk Polytechnic University 
Lenina Avenue, 30, 634050, Tomsk, Russia 

E-mail: sme_box@tpu.ru 
 

Introduction 
Nowadays video services (digital television, Inter-

net video etc.) are a common part of our live. Accord-
ing to Cisco [1] mobile video traffic was 51 percent of 
the entire global Internet traffic by the end of 2012 
and it is expected to be 66 percent by 2017. 

The demand on video and its quality is very high. 
Since the appearance of VoIP in 1984 video resolu-
ЭТШЧ СКЬ ТЧМЫОКЬОН ПЫШЦ QCIF (176×144 ЩТбОХЬ) ЭШ 
Full HD (1λβ0×10κ0). σШа ТЭ ТЬ ОЯШХЯТЧР ЭШ 4K 
(γκ40×β160) КЧН κK (76κ0×4γβ0) UHD. But the 
higher the resolution and quality is, the higher bitrate 
it takes. 

In this paper a general review of new video com-
pression standards HEVC, VP9 and Daala is held and 
their compression efficiency is compared. 

 
HEVC 
High Efficiency Video Coding is an evolution of 

current industrial H.264/AVC standard [2]. AVC was 
adopted in 2003 and determined the development of 
HD television. HEVC was developed to increase 
AVC compression efficiency by two times and en-
dorse the development of UHD systems. HEVC is 
expected to replace AVC in newly developed video 
systems. 

H.265/HEVC [3] is still a block-based DFT codec 
with the same general design. One of the main im-
provements is the increase of maximal block (called 
Largest Coding Unit - δCU) ЬТгО ПЫШЦ 16×16 ЭШ 
64×64 pixels. It aims to improve the efficiency of 
block partitioning on high resolution video sequences 
(bitrate savings are about 16% [4]). Larger blocks 
provoke the introduction of quad-tree partitioning 
with adaptive block sub-splitting and adaptive predic-
tion units and transform units partitioning. 

Additional 25 intra prediction directions were 
added to improve intra-frame coding efficiency. Also 
there came more motion vector prediction candidates 
and several other modifications to improve inter-
frame compression performance. 

 
VP9 
Superior video compression efficiency of HEVC 

is able to provide network usage savings, which 
should be of a great interest to Google YouTube video 
service. The development of free-to-use video com-
pression standard with the efficiency comparable to 

proprietary HEVC could become financially success-
ful. That came one of the reasons for Google to create 
VP9 [5] compression standard. 

Google VP9 basically shares common features 
with AVC coding like VP8 did. The main evolutional 
change is also the increase of largest block (called 
'ЬЮЩОЫ ЛХШМФ') ЬТгО ЮЩ ЭШ 64×64 ЩТбОХЬ КЧН ТЭЬ КНКЩЭТЯО 
sub-splitting. Motion vector prediction was improved, 
unlike intra prediction that still has only 10 modes.  

 
Daala 
Unlike HEVC and VP9, Daala [6] is being de-

signed to step aside common video compression tech-
niques. Among the key distinctive features there are 
lapped transforms instead of block-based DFT, lifting 
pre- and post-filtering instead of deblock filtering, 
frequency domain intra prediction, Time/Frequency 
Resolution Switching etc. 

The development of Daala codec is still in pro-
gress. It is designed patent free and might potentially 
become the next generation video codec in 5-10 years 
if the novel techniques would prove to be successful. 

 
Comparison results 
For comparison purposes open-source implemen-

tations of the reviewed codecs are used. HEVC com-
pression efficiency is measured with HM Test Model. 
Verification of coding parameters is done with Ele-
card HEVC Analyzer [7]. For AVC estimation JM 
reference encoder and Elecard StreamEye [7] are 
used. Both JM and HM utilize rate-distortion optimi-
zation (RDO) techniques to achieve quasi-optimal 
correlation between compression rate and quality. 
BШЭС ОЧМШНОЫ ТЦЩХОЦОЧЭКЭТШЧЬ КЫО ОЯКХЮКЭОН ТЧ “МШn-
ЬЭКЧЭ ЪЮКЧЭТгОЫ” mode. 
Table 1. Test video sequences 

Sequence Resolution Frame-rate, Hz 
BasketballDrill κγβ×4κ0 50 
Cactus 1λβ0×10κ0 50 
Traffic β560×1600 30 
Estimation of VP9 performance is carried out with 

the VPX encoder from The WebM Project as it is the 
only implementation of this standard. CodecVisa VP9 
Analyzer [8] is used for verification of compression 
ЩКЫКЦОЭОЫЬ. VPБ ОЧМШНОЫ ТЬ МШЧПТРЮЫОН аТЭС “МШn-
ЬЭЫКТЧОН ЪЮКХТЭв” ЦШНО КЧН ХТЦТЭОН ЪЮКЧЭТгКЭТШЧ Щa-
ЫКЦОЭОЫ ЭШ ОЦЮХКЭО “МШЧЬЭКЧЭ ЪЮКЧЭТгОЫ” ЦШНО. 


