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��    �������	
��
�����������. �����

��	, � !"#�$�%&�'�()*, +,-./0123	�4

56789:�;<�	��=45678. >?!"#���$�@�=

45678,  ;��$�>�=45678A�BC(D, EFGH�	

��IJ, +�H�	KL�JMN. �����=�	, ,-��;<�

	@OP�	�Q!RST89UV�J�	. WXYZ[\] �^I_

`ab�V?A�J��	. Yc] �@�JMN, ��d�ef%&g

h�ij 0.5~1 dBkl. 

���    

MPEG-4 

���� 

���	 

�
�� 

  

 

�������	
��(
 MPEG-x � H.26x)��������(ME)�DCT ����

����(VLC)� �!"#$�. %&'��()�*+, ,-!"./���01234

5678. -9:, VLC �.;<=>45�?@2A; B-9:, ��CD�.;E-F<

=>45�+@2A. GHIJ��KL�M;NN&'>�0�O5�PQ, R�%��

�0S�TUVW45X�Y�Z[�, \]��^�O5�KL(
_4��`45ab 

c)�d��. _4���e��fghij�0�klmin�0�O5�PQ, o
%�

0Spq*Fr [1], .;st�u��� (RVLC)[2], vwst�u�0 [3]`_4x��

(EREC)[4]c. 45ab�e%yz4�{|}, u�fgh~���m��45, ��451

�������. 

�� VLC �M;, �u�����0�4+, g�YQ��45���, \�5��Q

��%�#�����9, \]%E�45ab#�, 45����6���, ,���4 

¡. �4 ¡�¢w�£F: ��¤¥� ¡���¦_� ¡. �§;¢���0S�¨z

4; ©���0S�4, ª§�;¢«¡z45z���9. ��¦_� ¡�¢%�¬E�, 
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­�%�®¬E�. %¯°[5, 6]S, ±²��®��³´;m ¡ PCM� DPCM�����

�2345. %¯°[7]S, Mitchell � Tabatabai &z�µ¥�¢ ¡z-¶·S�¸¶ DCT

¹º�45 . »]¼µ¥��� DCT ��j���(FLC)�½� . %¯°[8]S , Lam �

Reibman&z>-��¬� ¡9¥. ¢$,¾µ¥1�ME, DCTj VLC���!"¿YÀ

;. �ÁÂÃ�µÄÅÆ¿Ç�È;É��ºÊ�Ë@±ÌP.  

%Ím� H.263, MPEG-2� MPEG-4c��S, �4 ¡g�%23^E�[9,10]. o
Î

��0ÏÐ% RTP wÑS, ÒÓ¶wÑ�$ÔÕ. ,Ö%×Øf�¢&Ù RTP wÑ�ÔÕm

 ¡��023�Úz4. »],¾ÛÜ9¥Ý�Þ^�ßà, %á¾{|}¿YÀ;.  

â¯&z>-��®¬���¦_��4 ¡9¥. ¼9¥�µyu�Ë@ã·�ä�

�å1³#�; ¿;��CDæç·�èÜÅÆém����ã·�èÜÅÆé. ghVÄ

Ë@ä��Ë¦èÜÅÆém��45u��ã·.  

1  �������	
 

%u�hêS, u��ghwë���0�¤¥�½m ¡�0�¨z4. �z�¢}

ì�{|+, u��Îí��0�4: 

1) ØÉî¥� VLC�; 

2) %-¶·Suz>ï� 64¶ DCT¹º; 

3) 1Ë@ã·, ��ð�ñzò��óô. 

����0z4, u��ÎYõö}u, ]�÷×øù}-¶*Fr. �+%¼��Ðú

�ã·�¢w� 3û: ü�u��ã·�45u��ã·�Y�u��ã·. 1�z4���

Ð�ÛÜ9¥� 3 �: 1¼��ÐSý�ã·þE�45ab(¨��S�ã·�u�Y� 

u); �1Y�u�ã·E�45ab(¨�yu�ã·�Ç´ü�u�); Îü�u�ã·�

45u�ã·�w�m, 145u�ã·`Y�uã·E�45ab. �»� 3�9¥��	

�
�. 

45�Qz%�0S���vw, o
ã·û
���ð�`��¹ºc. ��ºÊwÑ

�.;, rI�`��ð�g�´�%���¹ºY*�Ðú, .;�'��êé��t�

4���¢��, �%â¯S�Ã�ç���¹º�45 ¡, ¿����ð�`rI�Q

´ü�¨5�×Ø. 1�ã·û
`��ð�45� ¡�ab, �¢æç¯°[11, 12]. 

-�m�, �0w��45Ä÷0w��45� ¡, \��Ã�9¥����0w�

�45 ¡. �Á��%���0SNvw�Ë@ã·, \]�Ã�9¥���Ë@ã·�

45 ¡. 

2  ��
��������	
 

2.1  �������	
 

� ��(P Ë)´w!� 16×16 �ã·. "#E�����øùÓ¶ã·��$ò¡·, 

.��ã·�æç·1M�®��³�å1³#�(SAD)�� 
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15,15

0, 0

( , ) ( , ) ( , ) ,
i j

SAD x y orig i j ref i x j y
= =

= − + +∑  (1) 

�S orig(i, j)e��ã·, ref(i+x, j+y)eæç·. ./ SAD(x, y)���(x, y)%���ã·��

�ð�. & SAD(x, y)���³� SADorig. »ª, �µã·�÷0w� 

 
15,15

0, 0

_ ( , ) / 256.
i j

MB DC orig i j
= =

= ∑  (2) 

×}m�µ��ã·�èÜÅÆé 

 
15,15

0, 0

_ ( , ) _ .
i j

MB Comp orig i j MB DC
= =

= −∑  (3) 

�ªVÄ MB_Comp� SADorig. ©'( 

 MB_Comp<(SADorig–C), (4) 

(�S C�-�º, MPEG-4)*+
S,� 512), -Ë¦(INTRA)��û
´
�, Ú-Ë@

(INTER)û
´
�. ©ã·�Ë@��, -1��ã·��$./æç·�ä�E����

�0���. &��#ª�ä�� diffenc(i, j). �Ã�µ diffenc(i, j)�å1³#� SADenc, 

 
15,15

0, 0

( , ) .enc enc
i j

SAD diff i j
= =

= ∑  (5) 

����1	
, � SADenc<SADorig. ¿2 SADencT��0F� QpiN]��. � 1�3

>1QCIF45 ForemanÔ6� 2Ë��+, �0F�1(SADorig−SADenc)���(� 2~4��û

7). � 1S89��ã·Õ, :9��Ó-ã·�(SADorig−SADenc). ;�S�Ã<=�>ÉT

��0F�iN, (SADorig−SADenc)�?iN. 

 
� 1  ����� SADenc �	
 

2.2  ������� 

%u�f, ����ã·Q´u�, 2¼ã·�Ë@û
. 1#E� IDCT ��/Éä�
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diffdec(i, j)(=diffenc(i, j)+err(i, j), �S  err(i, j)�235�). �Ã�µ  diffdec(i, j)�å1³#�

SADdec: 

 
15,15

0, 0

( , ) .dec dec
i j

SAD diff i j
= =

= ∑  (6) 

©23¨5, -� SADdec=SADenc. »]��@%2345, SADdec� SADenc�Q¿Y±c. 

SADdec� SADenc��A�� err(i, j)mB��: 

1) ©ã·ä��'��0w�CD, -  err(i, j)Î./  diffdec(i, j)�EF, �+  SADdec< 

SADenc; 

2) ©uz>ïl�'��0w�, - err(i, j)Î./ diffdec(i, j)�/GH�N, �+ SADdec 

> SADenc; 

¢$£�{|1�I��������Y-Ö�. � 1 �{|JK$1�������

�6��, LMY�N, \�OP1'�w�ÄY78, ¿2%��{|}, 45ab¿YQ

GÉ6N�Q;. ]� 2�{|1�I�������-�Q6RS, T��z�>ïl�Ä

N�'�w�+. \]¢}�ç�� 2�{|. 

�%�ÃUVã·û
�WBhê, �(4)5XY+, Ë¦��û
Î´
�. %�6Z

»[ÉÎ SADdec\q(4)5S, �23¨5+M¼� 

 ( _ ).decSAD MB Comp C< +  (7) 

 
� 2  MB_Compref � MB_Comp ��
 

 

�23�5./�0Sz�>ïl�'�w�+, SADdecÎiN, ;]�Q./(7)5YX

Y, �+%�í�¼ã·z4(\�%Ë@ä�ÄN�{|}, -¶]^����Î1¼ã·

E�Ë¦��). M��0S_»�4, ¿2­ïz>Y¼��'�w�, R�`»'((7)5

�{|, �+45¿Ya�, �¢bc, �¢}Y�E-Fd�. 

»], ��u�f¿YeJ� �ã·, \]­¨;�µ MB_Comp. �uB,-fg, 

�Ã.;��ã·���CDæç· MC_Ref(i, j)mò¡ MB_Comp. & MC_Ref(i, j)�Ë¦è
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ÜÅÆé� MB_Compref. hi�jk], MB_Compref� MB_Comp�l	Í7. ;� 2S�¢

<=>É , MB_Compref � MB_Comp ±�m . � (SADorig−SADenc)Y* , (MB_Comp– 

MB_Compref)Nnwo% 0pÍ, � 0�q�T�0F� Qp�iN]c�iN(� 3).  

 

� 3  ����� MB_Compref �	
 

Î MB_Compref\q(7)5, %� 

 ( _ ),dec refSAD MB Comp C′< +  (8) 

�SC′�-�º. �(8)5Y'(+, %r�¼ã·�4. (8)5� ÜP. ���¢}���:

� SADorig < (MB_Comp + C)��&}, -� SADenc < (MB_Compref + C′ ). �*s,-��, *

+���C′ , �ÃE�>hi. ;� 4S�Ã>É(MB_Compref – SADenc)�(MB_Comp–SADorig)

±�m , ,��t��&u>�K��P. *+Ê�, ,�C′ = C. 

 

 

� 4  ���� SAD ������������
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³/-&��, 1z4���Ðv;� 3 �ÛÜ9¥(wxý�ã·; �yý��u�ã

·; ��yü�u�ã·)þ�>Q(8)5�Wo. �zC′ =−∞ +, �+(8)5{YXY, ¼��

ÐSý�ã·Î���4, ,1M��wxý�ã·�{|. s#, �zC′ = ∞ +, �+(8)5

{XY, ¼��ÐSý��u�ã·Î��ü�, ,1M���yý��u�ã·�{|. 

2.3  ����� 

�Ã�µ¥�-¶#B|}��ü�ØÉMC_Ref(i, j). ,�~%�#��ý�Ë(*-Ë

Ñ#¦)���ã·��pÍ��®�´ü�×ØÉ. ��45�TUP, %��Ëú±²�

�z�45��QP¿YN, \],-|}�¢r���â'(�. 1�Ë¦ã·, ����

æç·, %�Ã�hiSVÄ��ã·��ôã·�÷0w�, ©@%ÄN�A, -r�¼ã

·�4. �Á, .;���®m¡���ã·��ôã·��×E�é. ©��ã·�±²ã

·����®@%ÄN�A, -¼ã·­´r��4. 1z4�Ë¦ã·, .;Ë¦p³�9

¥E�45ab. 1�ã·û
`��ð�cI�, ��ý���Ä�, �v;ºÊwÑjY

c45��(UEP)m23.  

3  ������� 

g�45 ¡Ý��45ab� Gm.;, �Q%K�M;SØÉ	�(j. OÃy

�&z>ï�45ab�9¥, o
, Wang c[13]&z��NE��Å(MSR)9¥¢` Sun c 

O[14]&z��������?@p³�9¥c. ¢$�9¥�µÄ�ÅÆ, ]%�Ã�hi

S.;�45ab9¥±1�¸. 1Ë¦ã·, .;j��®Eþ�Ë¦p³�9¥E�4

5ab, ��³�´ò¡��®�±²ã·�®���XsV; 1Ë@ã·, ��CDæç·

´÷×Å�Ù\��ã·. 

�Ã.; MPEG-4 ���êÔE�hi. ËÑN�� 50, %Ó 50 Ëpq 1 ¶ I Ë. Ó-

�� 11¶ã·½X-¶��Ð. �>�	��3�Ã&z�9¥�(j, IË�~�rI�`

��ð���� PË DCT¹ºY*�ÐSE�23. �Ã.; QCIF45� Foreman, Coast-

guard� Container 3Ñ��Ô6E�hi. �*s�Ã�µ¥1IJW��0�ÀMQ�, h

i% 6�Y*�235�)(
k 1ý3)}E�. 

� 1  3 ������	
 

Foreman Coastguard Container 
��� 

NED NER ED 
 

NED NER ED 
 

NED NER ED 

0 34.92 33.76 34.66 

1.35×10−3 26.23 26.01 26.71 24.34 23.59 24.63 29.51 29.05 29.68 

1.24×10−3 26.56 26.32 26.99 24.52 23.80 24.81 29.72 29.18 29.85 

9.21×10−4 27.47 27.18 27.79 25.11 24.59 25.46 30.36 29.79 30.52 

8.77×10−5 33.13 33.00 33.21 30.44 30.11 30.67 33.80 34.01 33.89 

1.12×10−4 32.97 32.87 33.10 29.96 29.76 30.19 33.67 33.38 33.71 

8.99×10−4 27.52 27.20 27.81 25.14 24.66 25.52 30.40 30.40 30.61 

��� 28.98 28.76 29.27 26.59 26.09 26.88 31.24 30.97 31.38 
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���Ðz4+, u�f��> 3�Y*�ÛÜ9¥. � 1�9¥, wx����ÐSý

�ã·, ¿1����ÐSý�ã·E�45ab, ¼9¥¢ NED��. � 2�9¥, �y�

���ÐSý�yu�ã·, 1����ÐS�u�ã·E�45ab, ¼9¥¢ NER ��. 

� 3 �9¥, .;�Ã&z�9¥ùz45ã·, #ª�yyü�u��ã·, 1u�45`

�u��ã·E�45ab, ¼9¥¢ ED��.  

hi����jÐ %k 1S. k 1S��j¢¡é���¢³I£V(PSNR)m¤�, ¸

��w¥(dB). ;k 1 S�¢<=�>É, M;�Ã�45 ¡9¥, �����>�?�&

'. % 3�9¥S, 9¥ 2�(j��, ,�]%6ï{|}45u�ã·1�������

±�RS, �L��u��ã·. 9¥ 3�����Ä9¥ 2Eþ&'> 0.5~1 dB¦§, Ä9

¥ 1Eþ&'> 0.3 dB¦§. 

4  �� 

â¯&z>-�È;ã·û
I��Ë@I��45 ¡9¥. ¼9¥�45ab��

 , �(�¨©>u�4·, ;]&'>u�f�I�����. ��ª9¥±V, �9¥�

¸«�.   
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