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udplĵa�j]lj]gŵ\iix�cj]l\baiv��umf��tdljfj� d̂fjldmnĵoynvmx� �̂mdmnah\q�
nagafjhoizf\rze �l\̀zj- n\�_z̀ljgjf\rz{ �maemhjgj_z{ �lj]jnjnaqizrz �l\̀zj\mnljijhz{ �
hàdrdiz�njuj��nalaqz̀�i\�rdplĵa�nagal\̀zjhĵgaiix �tdljfa�̂dfjldmn\iix�halab��
lzcij_j�kldci\saiix �̂�njho�sdmgz�e�halabz�]inalian �n\fjb�mkldxwnv�ljĉdnfo�rvj_j�
i\klxhfo�j]lj]gŵ\iix�md_i\gẑ�
l\�mvj_j̀iztize�̀aiv�̀gx�kldmnlj{̂�umf�y�q\l\fnalijw�FGE9B<C8kjmnzeij_j�cljmn\iix�

j]mx_o�j]lj]gŵ\ij{�zipjlh\rz{ �kz̀̂ duaiix�̂dhj_�̀j�xfjmnz�j]lj]gŵ\iix �lj]jn\�kld�
mfg\̀idq�ohĵ\q�idcvfj_j�mkẑ̂ z̀ijtaiix�md_i\g�toh��ama�ra�mndhogwy�kjx̂o�iĵdq�
hanj̀ẑ�n\�]zgvt�mfg\̀idq�\g_jldnhẑ �uj�̂dfjldmnĵownvmx�̂�mdmnah\q�umf��Salà�idq�
hjbi\� d̂̀zgdnd� iagzizeiz� \g_jldnhd� pzgvnl\rz{� n\� ẑ̀iĵgaiix� cj]l\baiv �
âêgan-j]lj]gaiix �\�n\fjb�mdmnahd �kj]òĵ\iz�i\�iasznfze�gj_zrz �_aiandsidq�\g_jldnh\q �
iaeljiidq�halab\q�A�%��Tjho�>8;8M8kjgzktaiix�xfjmnz�cj]l\baiix�y�\fno\gvijw�
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Czgvtzmnv�hanj̀ẑ�fj̀ô\iix�cj]l\baiv�\]j�̂z̀ajzipjlh\rz{�kjgx_\y�̂�kj̀zgz�cj]l\baiix�
sd�f\̀lo�i\�f̂\̀l\niz�]gjfd�c�kj̀\gvtdh�fj̀ô\iixh�fjbij_j�]gjfo�zc�̂dfjldmn\iixh�
d̀mflanij_j�fjmdiomij_j�kalan̂jlaiix��cin���T\fde�hanj̀�i\cd̂\ynvmx�]gjsidh�cin�A� �	%��
ojchzl�fjbij_j�]gjfo�̂�]zgvtjmnz�̂dk\̀fẑ�mn\iĵdnv���q���kzfmagẑ �\ga�̂�̀axfdq�̂dk\̀f\q�
ẑi�hjba�]ond�
�q�
�kzfmagx ����q����kzfmagẑ�A
 �� ��%��Cgjsia�̀dmflaniafjmdiomia
kalan̂jlaiix��Ccin) d̂fjldmnĵownv�o�mn\ì\ln\q��7�34�z�8�34�n\�o�mn\ì\ln\q�fj̀ô\iix�
ẑ̀aj�6!"��5���� �5���	��A
%��o\cjh�zc�ndh�o�̂dk\̀fo�̂dmjfj_j�mnokaix�mndmiaiix�lacogvn\nd�
Ccin�kld̂j̀xnv�̀j�̂zco\gvidq�mkjn̂jlaiv�cj]l\baiix�kzmgx�̀afj̀ô\iix��m̀idh�zc�n\fdq�
mkjn̂jlaiv�y�]gjsi\�mnlofnol\�
az̀kĵz̀ij�̀j�A	%�]gjsi\�mnlofnol\�x̂gxy�mj]jw�̂alndf\gviz�n\�_jldcjin\gviz�qd]iz�

fjinold �xfz�kalzj̀dsij�̂didf\wnv�i\�cj]l\baiiz �jmj]gd̂ji\�j̀ijlz̀idq�j]g\mnxq��̀a�
xmfl\̂zmnv�kzfmagẑ�j̀i\fĵ\�\]j�h\ebaj̀i\fĵ\�����
fjlĵ\�mdmnah\�gẁdid�sonnŷ\� j̀�fjinolẑ �jmj]gd̂j� j̀� âlndf\gvidq�n\�

_jldcjin\gvidq �cjflah\�̂�j̀ijlz̀idq�j]g\mnxq�cj]l\baiix�A
%��f_z̀ij�c�A�%�]gjsio�
mnlofnolo�hjbi\�ljc_gx̀\nd�xf�̂dmjfjs\mnjnide�toh �xfde�hait�kjhznide�i\�̀zgxif\q
cj]l\baiix�c�̂ dmjfjw�̀ an\gzc\rzyw �\ga�ci\sij�kjhznide�i\�j̀ijlz̀idq�̀ zgxif\q
cj]l\baiix��nlj]gah\�]gjsij{�mnlofnold�omfg\̀iwynvmx�{{�iagzizeidh�q\l\fnaljh�n\�
mdgvijw�c\gabizmnw�̂z̀�kĵàzifd�cjlĵj{�mdmnahd�gẁdid �xf\�n\fjb�y�iagzizeijw�A
%��
r�A,%�n\�[10] \̂njl\hd�c\kljkjiĵ\ij�hanj̀�̀gx�chaitaiix�]gjsij{�mnlofnold�c�
d̂fjldmn\iixh�̂aêgan-kalan̂jlaiix�]ac�c\mnjmô\iix�9kjlj_ĵdq�hanj̀ẑ:��làjgzfjh�
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rvj_j�hanj̀o�y�hjbgd̂zmnv�̂didfiaiix�lzcijh\iznidq�̀j̀\nfĵdq�mkjn̂jlaiv�i\�cj]l\baiiz �
i\kldfg\̀ �mdgvia�ljchdnnx�cj]l\baiix �cidbaiix�lzcfjmnz�cj]l\baiix�njuj�
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Cogj�klĵàaij�]\_\nj�̀jmgz̀baiv�̀gx�apafnd̂ij_j�̂dlztaiix�FGE9B<C?]gjsij{�
mnlofnold��]ac�mkjn̂jlaiv�zitdq�q\l\fnaldmndf�xfjmnz�mndmionj_j�cj]l\baiix�A� ���%��
f\_\gjh �lzciz�c\kljkjiĵ\izhanj̀d�̀gx�omoiaiix�rvj_j�iàjgzfo�̂z̀lzcixwnvmx�lzcijw�
apafnd̂izmnw �t̂ d̀fzmnw�n\�j]sdmgŵ\gvijw�mfg\̀izmnw��Tjho�D<E9LR;DE�GE>GE9?I?
hanj̀ �uj�apafnd̂ij�chaitoy�]gjsio�mnlofnolo �h\y�iâagdfo�j]sdmgŵ\gvio�mfg\̀izmnv �
kljmno�la\gzc\rzw�z�ia�̂ijmdnv�̀j̀\nfĵdq�mkjn̂jlaiv�

*<IE;�>C<DN<DDQ�9BEMDES�HIGJAIJG?

fhaitaiix�]gjsij{�mnlofnold� ẑ̀]ô\ynvmx�c\�l\qoijf� d̂fjldmn\iix�\̀\knd̂ij{�
idcvfjs\mnjnij{�kljmnjlĵj{�pzgvnl\rz{�mndmionj_j�cj]l\baiix �kldeh\wsd�̀j�ô\_d�na �uj�
idcvfjs\mnjni\�kljmnjlĵ\�pzgvnl\rzx�hjba�mkjn̂jldnd�lzcfzmnv�̀an\gae�cj]l\baiix�n\�
fjinold��T\fdh�sdijh �jkal\rz{�pzgvnl\rz{�\̀\knownvmx�̀ j�gjf\gvidq�̂g\mnd̂jmnae�
cj]l\baiix��Calonv�̀j�ô\_d�i\mnokiz�nld�mkjmnalabaiix�A��%��nj-kalta �cjlĵ\�mdmnah\�
gẁdid�]zgvt�songd̂\�̀j�]gjsij{�mnlofnold�̂�ialzcfdq�j]g\mnxq�\]j�j̀ijlz̀idq�j]g\mnxq �
izb�o�j]g\mnxq �xfz�hzmnxnv�̀an\gz�cj]l\baiix�n\�fjinold��mfg\̀iz�j]g\mnz���mnba �hjbi\�
d̂fjldmnĵô\nd�̂z̀ijmij�mdgvio�pzgvnl\rzw�̂�rdq�j]g\mnxq��nj- l̀o_a �o�hait�j̀ijlz̀idq�
j]g\mnxq�iaj]qz̀ij�chaitô\nd�mdgo�pzgvnl\rz{ �\�̂�mfg\̀idq�j]g\mnxq�̂dfjldmnĵô\nd�
mg\]fo�pzgvnl\rzw�c�hanjw�c]alabaiix�lzcfjmnz�̀an\gae�cj]l\baiix�n\�fjinolẑ��nj-nlany �
kld�fj̀ô\iiz�̂z̀ajzipjlh\rz{�pzgvnl\rzw�o�j̀ijlz̀idq�j]g\mnxq�iaj]qz̀ij�c\mnjmĵô\nd�
m̂alàdiz�]gjfẑ�n\f�m\hj �xf�z�i\�habz�]gjfẑ�A��%�
f\hzmnv�̀jmn\nivj�mfg\̀ij{�pzgvnl\rz{ �c\kljkjiĵ\ij{�̂��A� ���% �̂dfjldmnĵownvmx�

i\mnokiz�poifrz{ �xfz�c\mnjmĵownv�o�A�%�n\�̂dfjldmnĵownv�o�A��%�c�zitjw�hanjw�
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Voifrzx� )(nh y�9zhkogvmijw�q\l\fnaldmndfjw: �xfo�̂dfjldmnĵownv�̀gx�pzgvnl\rz{��aji\�
ẑ̀kĵz̀\y�af̂ẑ\gainize�ĉ\baize�poifrz{� )(xh  �xf�kjf\c\ij�i\�ldm��� ��̀gx�nlvjq�ci\saiv�a
A�	%��nldkomndhj� )()( xhnh � g̀x� nx � .

odm�����Gf̂ẑ\gaini\�ĉ\bai\�poifrzx� )(xh
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Skjs\nfo�poifrzx� )(nh c\mnjmĵoynvmx�kj�_jldcjin\gz�̀gx�pzgvnl\rz{�̂alndf\gvidq�
_l\idrv�̂ z̀kĵz̀ij�̀ j�̀ dmflanij{�kljmnjlĵj{�c_jlnfd �xf\�̂ dl\b\ynvmx�i\mnokidh�
lẑixiixh��A�
%�

),,2()2(),1()1(

),()0(),1()1(),2()2(),(

yxzhyxzh

yxzhyxzhyxzhyxZ x

������
�����������

(2)

à� ),( yxz ;ci\saiix�kzfmagx� ),( yx .
njnzh� )(nh c\mnjmĵoynvmx� âlndf\gvij� g̀x�pzgvnl\rz{�_jldcjin\gvidq�_l\idrv �
d̂fjldmnĵowsd�lẑixiix�A�
%�

).2,()2()1,()1(

),()0()1,()1()2,()2(),(

������

�����������

yxzhyxzh

yxzhyxzhyxzhyxZ y (3)

m]g\mnz�cj]l\baiix�fg\mdpzfownvmx�̂z̀kĵz̀ij�̀j�kjcdrze�kzfmagẑ�o�fjbijho�]gjrz �xf�
kjf\c\ij�i\�ldm��� �j]sdmgwwsd�poifrz{ �xfz�̂dfjldmnĵownvmx�o��A� ��%�

),76()65()54()32()21()10( zzzzzzzzzzzzC ������������������ (4)

à� 1)( ���  �xfuj��haita �izb�kjlz_�th1 �n\� 0)( ��� �̂zitjho�̂dk\̀fo��aagdsdi\��th1 = 3. 

aagdsdi\� )(�� g̀x� 34 zz ��� ia�̂dci\s\ynvmx�o�lẑixiiz��
� �njho�uj�̂ji\�̂z̀kĵz̀\y�
kzfmagxh�3z n\�4z  �xfz�gab\nv�i\�habz�]gjfẑ�
Voifrzx��C ẑ̀kĵz̀\y�9j̀ijlz̀ijmnz:�gjf\gvij{�j]g\mnz�cj]l\baiix�i\̂fjgj�_l\idrz�

]gjf\�A� ���%��ojc̀zgdhj�j]g\mnz�cj]l\baiix�i\�j̀ijlz̀iz �h\eba�j̀ijlz̀iz�n\�mfg\̀iz�c\�
i\mnokidhd�kl\̂dg\hd�

1. [fuj�̂agdsdi\�C j̀lẑiwy���sd�� �hab\�ci\qj̀dnvmx�̂�j̀ijlz̀ize�\]j�̂�̀oba�
c_g\̀baize�j]g\mnz��Vzgvnlownvmx�kzfmagz�̂z̀�z1 j̀�z6 �ldm������f\mnjmĵoynvmx�mdgvi\�
pzgvnl\rzx�̀gx�kzfmagẑ�z3 n\�z4 c�̂dfjldmn\iixh�poifrz{� )(nh c�a.�� 	��f\mnjmĵoynvmx�
kjhzli\�pzgvnl\rzx�̀gx�kzfmagẑ��z2 n\�z5 c�̂dfjldmn\iixh�poifrz{� )(nh c��a = 0,4. 
f\mnjmĵoynvmx�mg\]f\�pzgvnl\rzx�̀gx�z1n\�z6c��̂dfjldmn\iixh�poifrz{� )(nh c��a = 0,5.

2. [fuj�̂agdsdi\�C j̀lẑiwy�� �	�sd�
 �hab\�̂ \̂b\ynvmx�h\eba�j̀ijlz̀ijw��
Vzgvnlownvmx�kzfmagz�̂z̀�z2 j̀�z5��adfjldmnĵoynvmx� )(nh c��a.�� 
�̀gx�kzfmagẑ�z3 n\�z4 n\��

)(nh c��a.�� ��̀gx�kzfmagẑ��z2n\�z5.
3. [fuj�̂agdsdi\�C j̀lẑiwy���sd�� �hab\�̂ \̂b\ynvmx�mfg\̀ijw�A��%��f\mnjmĵoynvmx�

mg\]f\�pzgvnl\rzx�c�̂dfjldmn\iixh�poifrz{� )(nh c��a.�� ��̀gx��kzfmagẑ�z3n\�z4.

odm�����nldfg\̀�kjcdrze�kzfmagẑ
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nljkjioynvmx�̂ dfjldmnĵô\nd�n\fde�\g_jldnh�zc�̂ dfjldmn\iixh�zinalkjgxrzeidq�
poifrze�c\hzmnv�lẑixiix�����̀gx�kz̀̂ duaiix�t̂ d̀fj̀z{�hanj̀o��ldm��	��

odm��	��Bg_jldnh�pzgvnl\rz{�c�̂dfjldmn\iixh�zinalkjgxrzeidq�poifrze

#AHF<G?C<DI8BODR�;EHBR;=<DDQ

Sndmiona�cj]l\baiix�c�]gjsijw�mnlofnoljw�i\̂àaij�i\�ldm��
��nzfĵa�̂z̀ijtaiix�
md_i\g�toh���=9���rvj_j�cj]l\baiix�;�
 

�̀C��l\�ldm����i\̂àaij�lacogvn\n�j]lj]fd�
cj]l\baiix�c\kljkjiĵ\idh�hanj̀jh��kjbi\�mkjmnalz_\nd�kjfl\uaiix�̂zco\gvij{�xfjmnz�
cj]l\baiix �j]lj]gaij_j�c\kljkjiĵ\idh�hanj̀jh����=9��j]lj]gaij_j�cj]l\baiix�;28,25 
C̀���
r�n\]gdrz���i\̂àaij�ci\saiix���=9��kld�̂dfjldmn\iiz�lzcidq�hanj̀ẑ�̀gx�k<xnd�namnĵdq�

cj]l\baiv�
T\]gdrx��

%D8M<DDQ�
,���;BQ�GR>D?L�C<IE;R:

Cac�j]lj]fd kanj̀�c�A�% kanj̀�c�A��% f\kljkjiĵ\ide�
hanj̀

22,81 23,34 23,21 23,58
26,02 26,85 26,56 26,81
27,77 28,05 27,90 28,25
28,85 29,17 29,09 29,23
29,26 29,42 29,32 29,57
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odm��
��Sndmiona�cj]l\baiix���=9��.��
 

�̀C�

odm�����oacogvn\n�j]lj]fd�c\kljkjiĵ\idh�hanj̀jh���=9��.��� ���̀C�

 ?HDE:A?

f\kljkjiĵ\ij�̂z̀ijmij�kljmnde�n\�apafnd̂ide�hanj̀ �xfde�̂dfjldmnĵoy�\̀\knd̂io�
pzgvnl\rzw�n\�\̀\knd̂io�zinalkjgxrzw��Gpafnd̂izmnv�c\kljkjiĵ\ij_j�hanj̀o�fl\u\�o�
d̂k\̀f\q�̂ agdfj_j�mnokaiw�mndmiaiix��fi\saiix��=9� �jnldh\iz�c�̂ dfjldmn\iixh�
c\kljkjiĵ\ij_j�\̀\knd̂ij_j�hanj̀o �fl\uz�̂�]zgvtjmnz�̂dk\̀fẑ �izb�ci\saiix �jnldh\iz�o�
A�% �n\�ci\sij�fl\uz �izb�ci\saiix �jnldh\iz�o�A��%��n\]gdrx����
f\_\gjh �lacogvn\nd �jnldh\iz�c�̂dfjldmn\iixh�c\kljkjiĵ\ij_j�hanj̀o �̀ahjimnlownv�
d̂mjfo�apafnd̂izmnv�\g_jldnho �]alosd�̀ j�ô\_d�̂ z̀ijmij�iâagdfo�j]sdmgŵ\gvio�
mfg\̀izmnv��i\kldfg\̀ �o�kjlẑixiiz�c�hanj̀jh�pzgvnl\rz{�o�A�%� �uj�y�̂\bgd̂dh�̀gx�
d̂fjldmn\iix��o�c\mnjmô\iixq�la\gvij_j�s\mo��
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oabdh�̀jmnoko���http://matlab.exponenta.ru/imageprocess/book2/.
2. Lai Yung-Kai. Removal of Blocking Artifacts of DCT Transform by Classified Space-Frequency Filtering / 
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2-Volume Set. ;P. 1457 ;1461. 
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vol. 7. ;P. 433 ;437.
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,��adfjldmn\iix�̂aêgan-kalan̂jlaiix�̀gx�chaitaiix�]gjfzi_-apafno[Ggafnljiide�lamolm]��a��a��E\lh\t �
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