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rdplĵ\{�j]l\]jnf\�dcj]l\baide��rMe��̂�i\ta�̂lah{�tdljfj�dmkjgxcoanm{�̂�mdmnah\q�
nagafjhhoidf\rde �l\̀dj- d�_d̀ljgjf\rde �maemhjgj_dd �lj]jnjnaqidfa �l\̀dj\mnljijhdd �
hàdrdia�d�n�̀��Nalaqj̀�i\�rdplĵja�nagal\̀dĵau\ida �tdljfja�dmkjgxcĵ\ida�manae�
l\cij_j�i\ci\said{ �̂�njh�sdmga�d�mandeinalian �n\fba�mkjmj]mn̂ozn�l\ĉdndz�̀\iij_j�
i\kl\̂gaid{�j]l\]jnfd�md_i\gĵ�
L\�ma_j̀i{tide�̀aix�̀g{�omnljemn̂�rMe�{̂g{anm{�q\l\fnalije�BCAS>9?A<kjmnj{iija�
ĵcl\mn\ida�j]vah\�j]l\]\nŵ\ahje�dipjlh\rdd �kĵwtaida�nla]ĵ\ide�f�f\samn̂o�
j]l\]jnfd �l\]jn\�̂ �mgjbiwq�omgĵd{q�idcfj_j�mjjnijtaid{�md_i\g�toh��Bma�ynj�
mndhogdloan�kj{̂gaida�iĵwq�hanj̀ĵ�d�]jgaa�mgjbiwq�\g_jldnhĵ �dmkjgxcoahwq�̂�
mdmnah\q�rMe��Plàd�idq�hjbij�̂ ẁagdnx�iagdiaeiwa�\g_jldnhw�pdgxnl\rdd�d�
ĵmmn\iĵgaid{�dcj]l\baide �̂aêgan-j]l\]jnfo �\�n\fba�mdmnahw �kjmnljaiiwa�i\�iasanfje
gj_dfa �_aiandsamfdq�\g_jldnh\q �iaeljiiwq�man{q�#�A��Njynjho�:R8RIRogostaid{�f\samn̂\�
dcj]l\baide�{̂g{anm{�\fno\gxije�

�@R>;:�BAD>98@;H�;DD>98A7R@;<

Ajgxtdimn̂j�hanj̀ĵ�fj̀dlĵ\id{�dcj]l\baide�dgd�̂d̀ajdipjlh\rdd�c\fgzs\znm{�̂�
àgaidd�dcj]l\baid{�dgd�f\̀l\�i\�f̂\̀l\niwa�]gjfd�m�kjmgàozudh�fj̀dlĵ\idah�f\b̀j_j
]gjf\�m�dmkjgxcĵ\idah�̀dmflanij_j�fjmdiomij_j�klaj]l\cĵ\id{��afN���n\fjehanj̀�
i\cŵ\anm{]gjsiwhafN[2, 3]. O\chalf\b̀j_j]gjf\̂�]jgxtdimn̂amgos\â�mjmn\̂g{an��q
8kdfmagae �iĵ �iafjnjlwqmgos\{qjihjban�]wnx�
q4kdfmag{, 16q16kdfmagae�#4, 5, 6]. 
Agjsija�̀dmflanija�fjmdiomija�klaj]l\cĵ\ida�AafN�dmkjgxcozn �̂mn\ì\ln\qJPEG d
MPEG d �̂mn\ì\ln\qfj̀dlĵ\id{�̂d̀ajITU (H.261, H.263) [4]. Bhamnam�nah ̂�mgos\a
ŵmjfje�mnakaid�mb\nd{lacogxn\nwAafNkld̂j̀{nf�̂dco\gxiwhdmf\baid{hdcj]l\baid{�
kjmgàafj̀dlĵ\id{�M̀ij�dcn\fdqdmf\baide:]gjsi\{mnlofnol\.
Pj_g\mij�#3] ]gjsi\{mnlofnol\�klàmn\̂g{an�mj]je âlndf\gxiwa�d_jldcjin\gxiwa

gjbiwa fjinolw fjnjlwa kaldj̀dsamfd� ĵcidf\zn i\ dcj]l\baidd jmj]aiij i\�
j̀ijlj̀iwqj]g\mn{q��_̀a�{lfjmnxkdfmagaej̀di\fĵ\�dgdkjsndj̀di\fĵ\�.   
Gldnagxi\{mdmnah\�sagĵaf\sômn̂dnagxi\�ffjinol\h �jmj]aiij�f�̂alndf\gxiwhd�

_jldcjin\gxiwh �̂�s\mnijmnd�̂�j̀ijlj̀iwqj]g\mn{qdcj]l\baid{�#7]. Pj_g\mij�#8] ]gjsioz
mnlofnolo�hjbijl\mmh\nld̂\nx�f\f ŵmjfjs\mnjniwetoh fjnjlwehaiaac\hanaii\
os\mnf\qdcj]l\baid{�m�̂wmjfje àn\gdc\rdae ij�ci\sdnagxijc\hanaii\j̀ijlj̀iwq
os\mnf\q dcj]l\baid{�Nlj]gah\ ]gjsije�mnlofnolw omgjbi{anm{�aa iagdiaeiwh�
q\l\fnaljhd�mdgxije�c\̂dmdhjmnxzjn�kĵàaid{cldnagxijemdmnahw�sagĵaf\ fjnjl\{�
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n\fba{̂g{anm{�iagdiaeije[7]. 
B [9] d [10] \̂njl\hd klàgjbai�hanj̀ g̀{�ohaixtaid{]gjsije mnlofnolw�m�

dmkjgxcĵ\idah âêgan-klaj]l\cĵ\id{� ]ac� kldhaiaid{� 8kjlj_ĵwq� hanj̀ĵ9��
Làjmn\nfjh�ynj_jhanj̀\�{̂g{anm{�̂jchjbijmnx̂jcidfiĵaid{�l\cgdsiwq̀ jkjgidnagxiwq
dmf\baide�i\dcj]l\baidd �i\kldhal mdgxijal\chwndadcj]l\baid{ �midbaidalacfjmnd�
dcj]l\baid{d�n��̀�

(ADER@A7=R�:R8RI;

Awgjklĵàaij�hij_jdmmgàĵ\ide�̀g{yppafnd̂ij_j�lataid{BCAS>9?K ]gjsije
mnlofnolw�]acdmf\baide l̀o_dqq\l\fnaldmndf�f\samn̂\mb\nj_jdcj]l\baid{�#6, 11]. B�
j]uah l\ciwaklàgjbaiiwahanj̀w�̀g{�omnl\iaid{ynj_j�iàjmn\nf\jngds\znm{�l\cije
yppafnd̂ijmnxz mfjljmnxz�d ŵsdmgdnagxije�mgjbijmnxz. Njynjho�@9ASHA8;?A�
CR:CRSAERELhanj̀ �fjnjlwe�yppafnd̂ijohaixt\an]gjsiozmnlofnolo dhaan�ia]jgxtoz
ŵsdmgdnagxiozmgjbijmnx, kljmnozla\gdc\rdzd�iâijmdǹjkjgidnagxiwq�dmf\baide.

%9EA8�F?9@LJ9@;N�S>AI@A<�DECF=EFCK

ohaixtaida ]gjsije mnlofnolw�kljdmqj̀dn c\�msan�dmkjgxcĵ\id{ \̀\knd̂ije
idcfjs\mnjnijekljmnl\imn̂aiijepdgxnl\rddmb\nj_jdcj]l\baid{ kldidh\{̂j�̂idh\ida�
nj snjidcfjs\mnjni\{kljmnl\imn̂aii\{pdgxnl\rd{hjban�dmf\cdnxlacfjmnx àn\gae�
dcj]l\baid{dfjinolw. n\fdhj]l\cjh jkal\rddpdgxnl\rdd\̀\kndloznm{�fgjf\gxiwh�
m̂jemn̂\h dcj]l\baid{�osdnŵ\zn mgàozuda�nld i\]gz̀aid{�#11]. Bj-kal̂wq �
cldnagxi\{�mdmnah\�sagĵaf\]jgaa�sômn̂dnagxi\�f]gjsijemnlofnola�̂ialacfdqj]g\mn{q�
dgdj̀ijlj̀iwqj]g\mn{q sah^j]g\mn{q �mj̀alb\udq�̀an\gd�dcj]l\baid{dfjinolw
(mgjbiwa�j]g\mnd�. n\fdhj]l\cjh hjbijdmkjgxcĵ\nx�jnijmdnagxijmdgxiozpdgxnl\rdz�
^yndq�j]g\mn{q�Bj- n̂jlwq �̂ haiaaj̀ijlj̀iwqj]g\mn{q�iaj]qj̀dhjohaixt\nxmdgo
pdgxnl\rdd �\̂ mgjbiwqj]g\mn{qdmkjgxcĵ\nxmg\]ozpdgxnl\rdz�mragxzmjql\iaid{
lacfjmnd àn\gae�dcj]l\baid{d�fjinolĵ�B-nlanxdq kld�fj̀dlĵ\idd d̂̀ajdipjlh\rdd
pdgxnl\rdz �̂j̀ijlj̀iwqj]g\mn{q�iaj]qj̀dhjkldhai{nx̂ionld]gjfĵ n\f�ba f\fd�i\�
_l\idra]gjfĵ [11].
Bhamnj j̀mn\njsij mgjbije pdgxnl\rdd klàgjbaiije �̂#8, 11A �dmkjgxcoznm{�

mgàozuda�poifrdd, fjnjlwakldhai{zn̂ [6] d�dmkjgxcoznm{̂ [11] m�̀lo_jeragxz:
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poifrd{� )(nh {̂g{anm{�8dhkogxmije�q\l\fnaldmndfje9 �fjnjloz dmkjgxcozn�̀ g{
pdgxnl\rdd�Mi\�mjjn̂anmn̂oan�yf̂d̂\gainije ĉ̂ataiijepoifrdd )(xh  �f\f�kjf\c\ij�i\�
ldm��� ��̀g{�nlaq�ci\saide�a#�	A��ajkomndh� )()( xhnh � g̀{� nx � .
Pi\s\g\poifrd{� )(nh kldhai{anm{�kj_jldcjin\gd̀ g{�pdgxnl\rdd̂alndf\gxiwq_l\idr

mj_g\mij�̀dmflanijekljmnl\imn̂aiijem̂alnfa, fjnjl\{̂wl\b\anm{�mgàozudhol\̂iaidah�
[14]:

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

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

yxzhyxzh

yxzhyxzhyxzhyxZ x

������
�����������

(2)

_̀a� ),( yxz :ci\saida�kdfmag{� ),( yx .
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Odm�����vf̂d̂\gaini\{�̂ĉataii\{�poifrd{� )(xh

Njnjh� )(nh kldhai{anm{�̂alndf\gxij�̀g{�pdgxnl\rdd�_jldcjin\gxiwq�_l\idr �dmkjgxco{�
ol\̂iaida�#�
A�

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

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

������

�����������

yxzhyxzh

yxzhyxzhyxzhyxZ y (3)

M]g\mnd�dcj]l\baid{fg\mmdpdrdloznm{�̂�mjjn̂anmn̂dd�mkjcdrd{hdkdfmagae�̂f\b̀jh
]gjfa �f\f�kjf\c\ij�i\�ldm. 2 �̂wsdmg{{�poifrdd �dmkjgxcoahwâ�#6, 8]:

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

_̀a� 1)( ���  �amgd�� haixta �sah�kjlj_�th1 �d� 0)( ��� �̂̀lo_jh�mgos\a��Bagdsdi\�����

th1 .�	��Bagdsdi\� )(�� g̀{� 34 zz ��� ia�jklàag{anm{�̂�ol\̂iaidd��
��kjnjho �snj�ji\�
mjjn̂anmn̂oan�kdfmag{h�3z n\�4z  �fjnjlwa�gab\n�i\�_l\idra�]gjfĵ�

Odm�����Nldhal�kjcdrde�kdfmagae

poifrd{ C mjjn̂anmn̂oan�8j̀ijlj̀ijmnd9�gjf\gxije�j]g\mnd�dcj]l\baid{ ĵflo_
_l\idrw]gjf\[8, 11]. O\c̀agdhj]g\mnd�dcj]l\baid{i\�j̀ijlj̀iwa, kjsndj̀ijlj̀iwad
mgjbiwakj�mgàozudh�kl\̂dg\h:

1. bmgd�̂agdsdi\�C l\̂i{anm{���dgd�� �_l\idr\�i\qj̀dnm{�̂�j̀ijlj̀ije�dgd�jsaix�
m_g\baiije�j]g\mnd��pdgxnloznm{�kdfmagd�jn�z1 j̀�z6 �ldm������Nldhai{anm{�mdgxi\{�
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pdgxnl\rd{�̀g{�kdfmagae�z3 d�z4 m�dmkjgxcĵ\idah�poifrdd� )(nh m�a.�� 	��Nldhai{anm{�
ohalaii\{�pdgxnl\rd{�̀g{�kdfmagae��z2 d�z5 m�dmkjgxcĵ\idah�poifrdd� )(nh m�a = 0,4. 
Nldhai{anm{�mg\]\{�pdgxnl\rd{�̀g{�z1d�z6 m�dmkjgxcĵ\idah�poifrdd� )(nh m�a = 0,5.

2. bmgd�̂agdsdi\�C l\̂i{anm{�� �	�dgd�
 �_l\idr\�msdn\anm{�kjsnd�j̀ijlj̀ije��
pdgxnloznm{�kdfmagd�jn�z2 j̀�z5��emkjgxcoanm{� )(nh m�a.�� 
�̀g{�kdfmagae�z3 d�z4 m�
dmkjgxcĵ\idah�poifrdd�� )(nh m��a.�� ��̀g{�kdfmagaez2d�z5.

3. bmgd�̂agdsdi\�C l\̂i{anm{���dgd�� �_l\idr\�msdn\anm{�mgjbije�#��A��Nldhai{anm{�
mg\]\{�pdgxnl\rd{�m�dmkjgxcĵ\idah�poifrdd� )(nh m�a.�� ��̀g{��kdfmagae�z3d�z4.
Nlàg\_\anm{�dmkjgxcĵ\nxmgàozude�\g_jldnhmdmkjgxcĵ\idahdinalkjg{rdjiiwq

poifrdêhamnj�ol\̂iaid{����̀g{kĵwtaid{�]wmnlj̀aemn̂d{hanj̀\(ldm��	��

Odm��	��]g_jldnh�pdgxnl\rdd�m�dmkjgxcĵ\idah�dinalkjg{rdjiiwq�poifrde

P=DB9C;?9@ER>L@K9�;DD>98A7R@;N

Pb\njadcj]l\baidam]gjsijemnlofnoljekld̂àaij�i\�ldm��
. Ndfĵja�mjjnijtaida�
md_i\g�toh��PSNR) \̀iij_jdcj]l\baid{�:27,77 À. L\ldm���kld̂àailacogxn\nj]l\]jnfd
dcj]l\baid{klàgjbaiiwhhanj̀jh. hjbij�i\]gz̀\nxogostaida d̂co\gxij_j�f\samn̂\
dcj]l\baid{ j]l\]jn\iij_jklàgjbaiiwh�hanj̀jh. PSNR j]l\]jn\iij_jdcj]l\baid{�:
28,25 À.  
B�n\]gdra��kld̂àaiw�ci\said{PSNR kld�dmkjgxcĵ\idd�l\cgdsiwqhanj̀ĵ g̀{k{nd
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namnĵwq�dcj]l\baide.
n\]gdr\��

 @RI9@;N���

�8>N�CR:@KH�?9EA8A7

Aac�j]l\]jnfd hanj̀�dc�#�A hanj̀�dc�#��A Nlàgjbaiiwe�
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

Odm��
��Pb\nja�dcj]l\baida���=9��.��
 

�̀A�

Odm�����Oacogxn\n�j]l\]jnfd�klàgjbaiiwh�hanj̀jh���=9��.��� ���̀A�

�K7A8K

Nlàgjbaijnijmdnagxij�kljmnjed�yppafnd̂iwehanj̀, fjnjlwe�dmkjgxcoan\̀\knd̂ioz
pdgxnl\rdz�d\̀\knd̂iozdinalkjg{rdz. vppafnd̂ijmnx�klàgjbaiij_jhanj̀\gostâ
mgos\{q ]jgxtje mnakaid mb\nd{. Gi\saida PSNR �kjgosaiiwa�m�dmkjgxcĵ\idah�
klàgjbaiij_j \̀\knd̂ij_j hanj̀\ gosta ^ ]jgxtdimn̂a mgos\â, sah ci\said{ �
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kjgosaiiwâ�#6], d�ci\sdnagxijgosta �sahci\said{ �kjgosaiiwâ [11] (n\]gdr\����
B ragjh �lacogxn\nw �kjgosaiiwa�m�dmkjgxcĵ\idah klàgjbaiij_j�hanj̀\ 
àhjimnldlozn�̂wmjfoz yppafnd̂ijmnx�\g_jldnh\ �osdnŵ\{�jnijmdnagxij�ia]jgxtoz
ŵsdmgdnagxiozmgjbijmnx��i\kldhal �kj�ml\̂iaidz�mhanj̀jhpdgxnl\rdd �̂#8]), snj�
\̂bij�̀g{dmkjgxcĵ\id{�̂kldgjbaid{qla\gxij_j�̂lahaid. 

PNePMf�genbO]noOt
���col\̂agx�e��h��fl\nfde�folm�najldd�j]l\]jnfd�dcj]l\baide�#bgafnljiide�lamolmA���e��h��col\̂agx��

Oabdh�̀jmnoko���http://matlab.exponenta.ru/imageprocess/book2/.
2. Lai Yung-Kai. Removal of Blocking Artifacts of DCT Transform by Classified Space-Frequency Filtering / 

Yung-Kai Lai, Jin Li, C.-C. Jay Kuo // 29th Asilomar Conference on Signals, Systems and Computers. :1995. :
2-Volume Set. :P. 1457 :1461. 

3. Lai Y. K. Image enhancement for low bit-rate JPEG and MPEG coding via postprocessing / Y. K. Lai, J. Li, 
C. C. J. Kuo // Proc. SPIE. :1996. :Vol. 2727. :P. 1484 :1494.

4. Richardson Iain E. G. Video CODEC Design / Iain E. G. Richardson. :John Wiley & Sons, 2002. :303 p.
5. Winkler Stefan. Color image quality on the Internet / Stefan Winkler // Proc. SPIE/IS&T Internet Imaging. :

2004. :vol. 5304. :P. 118 :131.
6. Xiong Zixiang. A Deblocking Algorithm for JPEG Compressed Images Using Overcomplete Wavelet 

Representations, / Zixiang Xiong, M. T. Orchard, Yaqin Zhang // IEEE Trans. Circuits Syst. [Video Technol]. :1997. :
vol. 7. :P. 433 :437.

7. Shen Mei-Yin. Fast compression artifact reduction technique based on nonlinear <ltering / Mei-Yin Shen, 
C.-1��6��72K�����0K'��K)�5222�5=1/=;,,��:1999. :Vol. 4. :P. 179 :182.

8. Jeon B. Blocking Artifacts Reduction in Image Compression with Block Boundary Discontinuity Criterion / B. 
Jeon, J. Jeong // IEEE Trans. Circuits And Systems for Video Technology. :1998. :Vol. 8 (3). :P. 345 :357.
,��Bdfjldmn\ii{�̂aêgan-kalan̂jlaii{�̀g{�chaitaii{�]gjf}i_-apafno�#bgafnljiide�lamolmA���B��B��C\lh\t �

M��B��B\mxfĵmxfde�����L\ofĵ}�kl\r}�B}iidrxfj_j�i\r}ji\gxij_j�naqi}sij_j�oi}̂almdnano��:��
��:������Oabdh�
j̀mnoko�̀j�boli���+NN/���444�JC2P�GKP�2%�E-journals/VNTU/2008-4/2008-4.files/uk/08vvgobe_uk.pdf.
����C\lh\t�B��B��hanj̀�chaitaii{�]gjfĵj~�mnlofnold�6�23-cj]l\baix���B��B���C\lh\t �]��[��fogdf����

Vnoside�}inagafn��:2010. :��
��:P���77 :184. 
11. Lee Y. L. Blocking effect reduction of JPEG images by signal adaptive filtering / Y. L. Lee, H. C. Kim, 

H. W. Park // IEEE Trans. on Image Processing. :February 1998. :��
������:P. 229 :234.
12. Petrescu D. Efficient implementation of video post-processing algorithms on the BOPS parallel architecture / 

D. Petrescu // Acoustics, Speech, and Signal Processing. :2001. :Vol. 2. :P. 945 :948.  
13. Burt P. J. The Laplacian Pyramid as a Compact Image Code / P. J. Burt, E. H. Adelson // IEEE Transactions on 

Communications. :1983. :Vol. 31. :No. 4. :P. 532 :540.
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