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3- ME  � ���� ����� ����� �� �-�0�  
 ������� ��H.265/HEVC  

A- 12��3 $�� ��* ������� �����
� �.ME � H.265 / HEVC   

&�M���� � N���� ME �� H.265 / HEVC  "��
�  ��D� :� � �r! �
 �9 � F�9 L�� ��-�� =\!�q  ]��


�� ��� B�� ��� -R CU  �A ��  �
2N ×  2N &�:�e  ����K� � F)  �9 � F�9 ME D�  F89 �� �� ���  �

��#2� ∓W  BF) 52W +  17
8

  �,��� �\D� �9 � F�9  ��/�& :6 � �� �9 � F�9 .�� � ��9�   A -+  ��  B��

 ��D� � �r! �9 � F�9  $���-B�
� �� &  �� 7 �!�M���� !�=)�K�� ME �� �9 ���I �� �!�- .���  �9 � F�9

� TZ -R  E��ME �)-b  b9�� � ,�  5�� ��H.265 / HEVC   � BF) -+ � �2�
�  ��D�  � �r! �� ��G F�9

 �9 � ME  L�� 7�G �! ���) �
-�� �9 � F�9� =\!�q  $��� ]��
-�
�.   �
-+ ��� ,
  A  ���(�)  �
 BC�0� &�����> 

� N����  �����CU ��=��  ���6�) �
F6����?�8�;�0 B�  7��D���� � ����,
PU& B�M���� � N���� ME �)-b  

 [�)  �
 �9 � F�9� TZ  .F)  	�
 �� A���  �
� ,/!-� �K! ��: &�M���� � N����  ��-�� ME   ��H.265 

/ HEVC � ,�  5�� b9�� H.265 / HEVC  -�r� HM12.0 � ���(�) �.��G ; �! ^�&� �-�-��  �� ����) 



HEVC  )BQSquare”, “BasketballDrill”, “Johnny” “Cactus”, “Traffic(” � BF)  ��G F�!-�{� 

 -+ O�! � F�! �;�=�� ^�&�1�# HM12.0 ] ��26�r! [-Q  BF)  ��G    ��
�-+ ; �! ^�&� !�! �
�X 416  ×240 B

832  ×480 B1280  ×720 B1920  ×1080 � B1600  ×2560  .F)  �� � �r!-����  �
 ��G ���  -+  �;�=�� ^�&

!�! �
�X 161 B129 B97 B65  �33 .F)  � ���7�  -+ ; �!� ��� �-�.��-B "BQSquare" � � �  _)��� F��0

 ~F) "BasketballDrill" �)-b � F��0�  ~���"Johnny"  � �� �A Y& � ����L F��0���  ~F)  ���)

"Cactus" � � � �A Y&��� &�M��� �) 5��9  � F) -b � F��0�  ~����"Traffic"  ��K�� &�M���  �  � �� �

 � � 5��9 � �� F��0_)� .�����  �G-_ ��AL-$  C��9 ��1  ��G ����L�) .F) -� ����� ��&� � N����B O�!�1�# 

&�$   �� ���HM12.0 ����& �-: ��� � N���� N&  �-����.��    ��-+ & B�;�D��M���� � N���� ME B

ME1:2���+��, �
 B�-A 1��I � �=)�K�� ��G.  

  

 ��T�< � N��� 7��A� L�� _)�! ��G }�4�-�� ME � 7�>�  �� ~��� T��1:=�� �r� �
� � N��� :� 7��A� 

HM12.0 ��� .F) -^ ���L�  C��9 ��2 .F)  ��G ��@   

 C��9 A 2 �� & �� ��� ����>� 7 �!�M���� � N����ME �) �
-��,� �����  �
�  CU  �PU �
��� BF)  �=���A 

 �
� ����&-: � N����  )RAMB ( ME1:2���+��,  A 51,39٪ �! 75,33٪  B� ��� �
�"���+  67,82٪  � �
 �

LDM  A 55,05٪ �! 83,15٪ � �
 ��� ��"���+ 73,78٪  .F)   �
 ��32-B+ �� � �!�� =
����  ,�  �
 ��-$  � �D�

 ��� ��&�A�) �#'� (QP) � �D� BME1:2���+��, � n�,
���G.  -+   �
-+ ;��: �'� �� F) � QP  ,� -$ �� 

-B�
� � N��� :� 7��A� � $���� -B�
� ;�0 ��� �! �������  7��AME   �
 F=��-+ .F)  �� � �D� 

 

4� 5�2 –  ������
 �������  6� ����7 8���9ME   �.H.265/HEVC 

+�"����  QP37  QP=32  QP=27  QP=22 �;�=��  :-����&  

64.34  73.72  69.74  62.77  51.39  BQSquare 
RAM 

68.02  74.61  71.54  65.97  59.97  BasketballDrill  
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���0� �)-b  ��A� 
 7��A �
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� � N�,��� ME  � �D� B��2 �� B�� �ME1:2���+��, .F)  R?��  A 

 -+ ��D�-B� ��� �!�� ��-
��� & ���M���� � N� ���  ME  ����� �� ��H.265 / HEVC �
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�9� A-���  �
� 8
��� A�)� .�� �  ]��
 q�=\! ��-L�� 7 ��
 ��  B+- �
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ME   ���� ����A B �� N�,�� � �
 ���-A 7�

�� ���6@.��G  

B� :�� .�.�<-=� ME ���
 �� ���3 ����� 	>�0+  

1#4! (�� ����   �\D��9 � F�9� ;� ��:  �� ��-��  �� N����-�-B� ;� �
�: G 1�=H�B "��=#��   MV  n�,



�+ CU �r��  �CU ��� ��#�-� �y��- =' A  B7L�: CU ��� .�� � ��9�  BF) � F#) 	�
  � �? F#) B	�
 

�8G��� ME �9 � F�9�   [�)  �
 ]��
 ��=\� -+  �������� �\6 ��� =\!�q �,� 5�"�� �� ]��
-R G 7�

 �\D� �
�9 � F�9� 8
��� ��89� -F6 ��e ��.��G   A -+  B��-R ISP '��q & �
 �/�� �!�M���� � N����  ��

& ��� �  �\D� 7��� �9 � F�9� 8
��� ��89� .�G �� �6  +�"���� ����� ���
 $�& �;�D� +-  ��MV��⃗ ��  ��0,⃗ 0� 

��, ���,��� 7 ��2 �
� ISP N&-����  ��G�� . �8� ��-F M���⃗ V��� � �
 ISP B�-A � �D� F) .  

  

n/a  n/a  n/a  n/a  n/a Johnny  
68.68  74.75  72.70  68.45  58.80  Cactus  
70.23  75.33  73.61  69.44  62.55  Traffic  
67.82  74.60  71.83  66.66  58.18  +�"����  

68.52  78.84  73.70  66.50  55.05  BQSquare 

LDM  

73.05  79.57  76.55  71.30  67.77  BasketballDrill  
79.96  83.15  82.44  80.03  74.23  Johnny  
73.59  80.42  77.97  72.94  63.04  Cactus  

n/a  n/a  n/a  n/a  n/a  Traffic  
73.78  80.50  77.67  72.69  64.27  +�"����  
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 C�#�0 P (A)  �
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 _)��� ��� �
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��89� & �
�M���� L�� �� ��-�� ME � ��� �H�� ��� �
���� 

 C��93 -���-���L ^� P (A) )٪( 

+�"����  QP3

7  
QP=

32  
QP=

27  
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22 
�;�=��  :-����&  

63.17  
65.2

8  
63.82  
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1  
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6  
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3  
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n/a  n/a  n/a  n/a  n/a Johnny  

70.33  
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72.85  
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6  
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 C��� 7 ��2-R CU �  ��  �
 7 �!-R PU  �A ��  �
2N × 2N �D!��  �� B���PU  �A ��  �
2N × N BN × 2N B

2N × nU B2N × nD BnL × 2N B-� nR × 2N -�  ��8?PUs  �A ��  �
N × N. L�� ��-��  ME �#� F)  5A	

� inter PU ) ��Inter_2N × 2N BInter_2N × N BInter_N × 2N BInter_N × N BInter_2N × nU B

Inter_2N × nD BInter_nL × 2N � BInter_nR × 2N ( �9 � F�9� =\!�q  �� �� ]��
-�  �
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3  
72.62  
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0  
69.7

3  
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69.27  
72.3

0  
70.69  

68.4
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2  
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3  
59.09  
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65.66  
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7  
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 7�G�; �  ���#� .F)  7�G�  A PU  � �; �PU �A� :eG �� ��3 F)  ��G �� � 7�>� .L�� ��-�� ME ��  BPU  �; �

ISP  �\D� 7 ��2 �
  � �9 � F�9 8
��� �8��-  ��K� �� F)  7L ����� 7�>� B���� P�%��  ��6� PU  �
 �; �

 �A �� 2N ×  2N -R 0���� !��) �R  ��-�  � ��  � F)  ���) F��
-� -F6 ��e � F��0�.���   ��-+  �G-B_ 

PU ��� � ��A���, A C�#�0  F)  +e#�-���  �
  ��  P�%�� ISP ��8
 7 ��2 �
-+  �\D��9 � F�9�   ��G � ��6

;� �
 .��G�
�: "��=#�� �y��- � � 	�
-�{� ��� &  �
�>��:�e ���  7���-R CU .  

 C��94 -  ���G C�#�0  ����L ^-���(C | B) )٪( 

  

,/! ��O�� �
-� �K! ��: "��=#�� #4!������ �8� P��\� �\D��-  
�+ PU  � �; �PU��� �� B7L ��A��-� � B 

 7�>�  �����-+  ��  F) PU   �; �ISP ��8
 7 ��2 �
  �-+ �8� �\D��- � P�%��  ��6��� � ���-� � C � 7�>��

 �� ���PU ���  ��A��ISP � P�%��   �� .���� � �;�=�� ^�&-�.��-  �G FK!-_ .��  ��G F�! C��9 �� ����� 

���-^ ���L� ��G C�#�0 � P (C | B)  C��9 ��4 ��G ����L.��  

+�"����  QP37  QP=32  QP=27  QP=22 �;�=��  :-����&  

94.38  94.84  94.47  94.22  93.97  BQSquare 

RAM 

92.73  93.92  92.95  92.16  91.90  BasketballDrill  
n/a  n/a  n/a  n/a  n/a Johnny  

91.90  93.88  92.69  91.34  89.67  Cactus  
94.28  94.84  94.60  94.08  93.59  Traffic  
93.32  94.37  93.68  92.95  92.28  +�"����  

97.08  97.04  97.01  97.12  97.16  BQSquare 

LDM  

92.52  94.26  92.77  91.71  91.33  BasketballDrill  
95.90  97.27  96.44  95.45  94.42  Johnny  
90.83  93.27  91.53  90.19  88.32  Cactus  

n/a  n/a  n/a  n/a  n/a  Traffic  
94.08  95.46  94.44  93.62  92.81  +�"����  



  C��9 A 4� B�� 7 �!-�  �
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 ��� _)��� 

93,32٪ F) .  �
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 ��� ��"���+ 94,08٪ F) . 
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 YZ)ISP ��8
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   � �; ��X �8!��I �
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MV��⃗ �?������ F=H��.  �� MV��⃗ �?����= MV��⃗ ���� ��0�� �
 B2 ��
-�f �� .��  -+  ��0�� �
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 3$���2. CU �r�� �� F;�0 �
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&���8�>� �)-b ME �� & �H�� ��� �
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 J�� B(�F )BR�9 ���I B(�- � N��� :� 7��A ���)TETS � (
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