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ABSTRACT 

Researchers generally prefer using objective image 
quality metrics to evaluate the amount of distortion 
that is introduced by lossy image compression 
techniques. Mathematical metrics do not use human 
vision system properties, and they are easily 
computed. On the other hand, perceptual metrics 
incorporate visual factors, which affect the visibility of 
distortions in an image, in their design. Research is 
needed for minimizing the differences between 
objective and subjective evaluations. This can be 
achieved by developing new objective image quality 
metrics that use properties of human vision system. A 
new objective image quality metric is introduced in 
this study. It uses a simplified vision model in order to 
be computationally simple. The new metric’s 
performance is evaluated not only by statistical 
analysis, but also by considering its matches with 
subjective evaluations. 
 
Anahtar sözcükler: øPJH� .DOLWHVL�� Nesnel Kalite 
Ölçütleri, øQVDQ�*|UPH�6LVWHPL  
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øPJH� LúOHPH�� J|UVHO� YHUL� �]HULQGH� oDOÕúÕODQ� ELU� ELOLP�
DODQÕGÕU�� $UDúWÕUPDFÕODU� EX� DODQGD� JHQHOOLNOH� oRN�
E�\�N� PLNWDUODUGD� LPJH� YHULVL\OH� oDOÕúÕUODU�� øPJH�
verisinin depolanmaVÕ ve iletimi� LoLQ� VÕNÕúWÕUÕOPDVÕ�
gerekmektedir. øPJHOHU� ND\ÕSOÕ� \|QWHPOHUOH�
VÕNÕúWÕUÕOGÕ÷ÕQGD�� RUWD\D� oÕNDQ� NDOLWH� ND\EÕQÕQ�
|Oo�OPHVL� JHUHNPHNWHGLU�� .D\ÕSOÕ� ELU� \|QWHPGH� ��
VÕNÕúWÕUPD� RUDQÕ� LOH� ROXúDFDN� LPJHQLQ� NDOLWHVL� WHUV�
RUDQWÕOÕGÕU�>�@��<DQL�GDKD�oRN�VÕNÕúWÕUÕOPÕú�ELU�LPJHQLQ�
NDOLWHVL� GDKD� D]� RODFDNWÕU�� .DOLWH� ND\EÕQÕQ�
GH÷HUOHQGLUPHVL� LQVDQODU� WDUDIÕQGDQ� |]QHO� RODUDN�
\DSÕOPDOÕGÕU�� Ama öznel testleri uygulamak zaman 
DOÕFÕ� ELU� V�UHo� ROGX÷Xndan�� DUDúWÕUPDFÕODU� NDOLWH�
GH÷HUOHQGLUPHOHULQGH�JHQHOOLNOH�QHVQHO�|Oo�WOHUL�Wercih 
etmektedir [2,3,4].  
 
Nesnel imge kalite ölçütleri,matematiksel ölçütler ve 
DOJÕVDO� |Oo�WOHU� ROPDN��]HUH iki DQD� JUXED� D\UÕODELOLU� 
Matematiksel ölçütler NROD\OÕNOD� KHVDSODQDELOLUOHU� ve 
J|U�ú�NRúXOODUÕ\OD�LOJLOL�ELOJL\H�JHUHNVLQLP�GX\PD]ODU��

Bu tür öOo�WOHULQ� HQ� WDQÕQDQ� |UQH÷L� RUWDODPD� NDUHVHO�
KDWDGÕU�(Mean Square Error: MSE). $OJÕVDO�|Oo�WOHUGH�
LVH�NRQWUDVW�GX\DUOÕOÕN�IRQNVL\RQX��ÕúÕNOÕOÕN�X\DUODPDVÕ��
PDVNHOHPH��KDWDODUÕQ� WRSODQPDVÕ�JLEL�J|UVHO� HWPHQOHU�
NXOODQÕOPDNWDGÕU�>�@��*|UVHO�HWPHQOHULQ�oR÷XQX�içeren 
ELU� DOJÕVDO�|Oo�W��NDUPDúÕN�PRGHOOHU�NXOODQDFDNWÕU� Bu 
durumda KHVDSODPD� ]DPDQÕ� X]XQ� RODFDNWÕU�� Öznel 
WHUFLKOHUOH�GDKD�X\XPOX�QHVQHO�|Oo�WOHU�JHOLúWLUHELOPHN�
için insan görme sisteminin özellikleri bu ölçütlerde 
NXOODQÕOPDOÕGÕU�� 
 
Bu bildiride DOJÕVDO� |Oo�WOHU� VÕQÕIÕQD� JLUHQ�� yeni bir 
nesnel kalite ölçüt�� |QHULOPLúWLU�� Yeni ölçüt çoklu 
RUWDP� X\JXODPDODUÕQGD�� L]OHPH� X]DNOÕ÷ÕQÕQ� HNUDQ�
\�NVHNOL÷LQLQ� �� NDWÕ� ROGX÷X� QRUPDO� H÷OHQFH� izleme 
NRQXPODUÕQGD�NXOODQÕOPD\D�X\JXQGXU���Bu ölçüt insan 
görme sistemi özeOOLNOHULQL� NXOODQPDVÕQD� UD÷PHQ�
kolay hesaplanabilmektedir. Yeni ölçütün hesaplama 
NDUPDúÕNOÕ÷Õ�� W�P� J|UVHO� HWPHQOHUL� LoHUHQ� DOJÕVDO�
|Oo�WOHUGHQ� GDKD� D]GÕU��gOo�W�Q�SHUIRUPDQVÕ�� YDU\DQV�
analizi (Analysis of Variance: ANOVA) yöntemi ve 
öznel tercihlerle uyumlulu÷X� DoÕVÕQGDQ�
GH÷HUOHQGLULOPLúWLU� 
 

2. <(1ø ÖLÇÜTÜN TANIMI 

*HOLúWLULOHQ�EX�|Oo�W�Q�NROD\�KHVDSODQDELOLU�RODELOPHVL�
LoLQ�� EDVLWOHúWLULOPLú� J|UPH� PRGHOL� NXOODQÕOPÕúWÕU [6]. 
,úÕNOÕOÕN� X\DUODPDVÕ� YH� NRQWUDVW� PDVNHOHPHVL�� EX�
|Oo�WWH� NXOODQÕODQ� J|UVHO� HWPHQOHrdir. Önce özgün 
imge I(x,y)’ den alçak geçiren Gauss süzgeci (FB) 
NXOODQÕODUDN�EXODQÕNODúPÕú�LPJH�%�[�\� elde edilir. Bu 
V�]JHoOHPH�� RGDN� ER]XOPDVÕ� QHGHQL\OH� \�NVHN�
X]DPVDO�IUHNDQVODUÕQ�]D\ÕIODPDVÕQÕ�PRGHOOHU�>�@��<HUHO�
ÕúÕNOÕOÕN� LPJHVL� /�[�\��� EXODQÕNODúPÕú� LPJHQLQ� DOoDN�
JHoLUHQ� *DXVV� V�]JHFL� �)/�� LOH� HYULúLPLQGHQ� HOGH�
edilir. %X� V�]JHoOHPH\OH� \HUHO� ÕúÕNOÕOÕN� X\DUODPDVÕ�
PRGHOOHQLU�� 'HQNOHP� �� NXOODQÕODUDN� \HUHO� NRQWUDVW�
LPJHVL� &�[�\�� KHVDSODQÕU�� <HUHO� NRQWUDVW� HQHUMLVL�
GHQNOHP� �� NXOODQÕODUDN� KHVDSODQÕU� YH� denklem 5’ te 
kontrast maskeleme etmeninin modellenmesinde 
NXOODQÕOÕU�� %DVLWOHúWLULOPLú� J|UPH� PRGHOLQLQ� oÕNWÕVÕ��
|]J�Q� LPJHGHQ� HOGH� HGLOPLú� RODQ� PDVNHOHQPLú�
görünür kontrast imgesi V(x,y)’ dir [6]�� .XOODQÕODQ 



FB, FL ve FE Gauss süzgeçlerinin standart sapmaODUÕ��
VÕUDVÕ\OD������������YH�������SLNVHOGLU�   
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0DVNHOHQPLú� J|U�Q�U� NRQWUDVW� LPJHVL� HOGH� HGLOGLNWHQ�
VRQUD�� |]J�Q� YH� ER]XOPXú� LPJHOHULQ� LNLOL� NHQDU�
KDULWDODUÕ� ROXúWXUXOXU�� øNLOL� KDULWDODUÕQ� ROXúWXUXOPDVÕ�
LoLQ�� |QFH� �[�� VREHO� LúOHFL\OH� JUDG\DQODU� KHVDSODQÕU��
'DKD� VRQUD� GD� HúLNOHPH� \DSÕODUDN� NHQDU� YH� G�]J�Q�
pikseller belirlenir. %R]XOPXú� LPJHQLQ� SLNVHOOHUL�
DúD÷ÕGDNL�G|UW�JUXSWDQ�ELULVLQH�DWDQÕU� 
5���%R]XOPXú�LPJHQLQ��L�M��SLNVHli kenar pikselidir ve 
|]J�Q� LPJHGH� EXQD� NDUúÕOÕN� JHOHQ� SLNVHO� GH� NHQDU�
pikselidir. 
5���%R]XOPXú� LPJHQLQ� �L�M�� SLNVHOL� G�]J�Q� SLNVHOGLU��
IDNDW� |]J�Q� LPJHGH� EXQD� NDUúÕOÕN� JHOHQ� SLNVHO� NHQDU�
pikselidir. 
5��� %R]XOPXú� LPJHQLQ� �L�M�� SLNVHOL� NHQDU� SLNVHOLGLU��
faNDW�|]J�Q�LPJHGH�EXQD�NDUúÕOÕN�JHOHQ�SLNVHO�G�]J�Q�
pikseldir. 
R4: %R]XOPXú� LPJHQLQ� �L�M�� SLNVHOL� G�]J�Q� SLNVHOGLU�
YH�|]J�Q�LPJHGH�EXQD�NDUúÕOÕN�JHOHQ�SLNVHO�GH�G�]J�Q�
pikseldir. 
 
R1 ve R4 özgün imgedeki kenar ve düzgün bölgelerin, 
ER]XOPXú�LPJHGH�GH�NRUXQGX÷X�E|OJHOHUL�WDQÕPODU� R2 
ve R3 ise özgün imgedeki kenar ve düzgün bölgelerin, 
ER]XOPXú� LPJHGH� GH÷LúLNOL÷H� X÷UDGÕ÷Õ� E|OJHOHUL�
WDQÕPODPDNWDGÕU���%X�G|UW�E|OJHGHNL�SLNVHOOHUH�NDUúÕOÕN�
JHOHQ� PDVNHOHQPLú� J|U�Q�U� NRQWUDVW� LPJHVLQGHNL�
9�[�\�� SLNVHOOHU� D\UÕ� D\UÕ� WRSODQÕS�(��� (��� (�� YH�(��
ROXúWXUXOXU�� .RQWUDVW� D÷ÕUOÕNOÕ� NDOLWH� |Oo�W��� GHQNOHP�
���NXOODQÕODUDN�HOGH�HGLOLU��%X�GHQNOHPGH�.� ������YH�
�� ������GH÷HUOHUL�NXOODQÕOPÕúWÕU�� 
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3. ÖLÇÜT PERFORMANSININ 

'(ö(5/(1'ø5ø/0(6ø 
Bu ölçütün performansÕQÕ� GH÷HUOHQGLUPHN� LoLQ�
NXOODQÕODQ imgeler, VÕNÕúWÕUPD� VRQXFXQGD� ER]XOPXú�

imgelerdir.�%X�oDOÕúPDGD���IDUNOÕ�|]J�Q�LPJH��altbant 
kodlama (subband coding), vektör nicemleme (vector 
quantization) ve dayanak JPEG (baseline JPEG) 
yöntemleriyle  0.25, 0.50 ve 0.75 bit/piksel bit 
KÕ]ODUÕQGD� VÕNÕúWÕUÕOPÕúODUGÕU��Özgün imgeler 256x256 
çözün�UO�NWH�� SLNVHO� EDúÕQD� �� ELW� LOH� LIDGH� HGLOHQ� JUL�
düzeyli imgelerdir. Bu� úHNLOGH� HOGH� HGLOHQ 54 adet 
ER]XOPXú� �VÕNÕúWÕUÕOPÕú�� LPJHQLQ kalitesi yeni 
JHOLúWLULOHQ�|Oo�WOH�GH÷HUOHQGLULOPLúWLU� 
 
*HOLúWLULOHQ�\HQL�|Oo�W�Q�performansÕ önce istatistiksel 
analiz yDSÕODUDN� LQFHOHQPLúWLU�� %X� DPDoOD� YDU\DQV�
DQDOL]L� �$129$�� \|QWHPL� NXOODQÕOPÕúWÕU� >�, 8]. 
9DU\DQV�DQDOL]LQLQ�oRNOX�NDUúÕODúWÕUPD�WHVWOHULQGH�KDWa 
SD\Õ� .�  � ����� RODUDN� VHoLOPLúWLU��Uygulanan varyans 
DQDOL]L� VRQXoODUÕ�� IDUNOÕ�ELW�KÕ]ODUÕ�YH� IDUNOÕ� VÕNÕúWÕUPD�
yöntemleri için Tablo 1’de verilmektedir. Tablo 1 
LQFHOHQGL÷LQGH�\HQL�|Oo�W�Q�KHP�ELW�KÕ]Õ�VÕQÕIODUÕ�LoLQ��
KHP� GH� VÕNÕúWÕUPD� \|QWHPOHUL� LoLQ� D\ÕUW� HGLFL� ROGX÷X�
J|U�OPHNWHGLU�� o�QN�� KHU� LNLVL� LoLQ� GH� S� GH÷HUL�� .�  �
����� KDWD� SD\ÕQGDQ� N�o�NW�U�� )� GH÷HUOHULQLQ yüksek 
oÕNPDVÕ�GD,�D\ÕUW�HGLFLOL÷L�GHVWHNOHU�\|QGHGLU� 
 
Tablo 1: .RQWUDVW� $÷ÕUOÕNOÕ� Kalite Ölçütünün Varyans 
$QDOL]L�6RQXoODUÕ� 

 )�GH÷HUL S�GH÷HUL 
%LW�+Õ]Õ�6ÕQÕIODUÕ 210.90 0.000 
6ÕNÕúWÕUPD�<|QWHPOHUL 34.15 0.000 

 
Yeni ölçütüQ� SHUIRUPDQVÕ�� |]QHO� WHUFLKlerle uyumu 
DoÕVÕQGDQ� GD� GH÷HUOHQGLULOPLúWLU�� .RQWUDVW� D÷ÕUOÕNOÕ�
NDOLWH� |Oo�W�� NXOODQÕODUDN�� IDUNOÕ� ELW� KÕ]ODUÕ� YH� IDUNOÕ�
|]J�Q� LPJHOHU� LoLQ� LPJH� �oO�OHUL� D\UÕ� D\UÕ�
VÕUDODQPÕúWÕU�� %X� VÕUDODPD� 7DEOR� �¶� GH�
gösterilmektedir. Bu tabloda A altbant kodlama 
yöntemini, V vektör nicemleme yöntemini, JPEG ise 
dayanak JPEG yöntemini temsil etmektedir. Nesnel 
VÕUDODPDODU�� D\QÕ� VÕNÕúWÕUÕOPÕú� YHULQLQ� |]QHO� RODUDN�
GH÷HUOHQGLULOPHVL\OH� HOGH� HGLOHQ� VÕUDODPDODUÕ\OD�
NDUúÕODúWÕUÕOPÕúWÕU� >�@�� .RQWUDVW� D÷ÕUOÕNOÕ� NDOLWH� |Oo�W���
1�� VÕUDODPDQÕQ� ��� WDQHVLQGH� |]QHO� WHUFLKOHUOH� X\XP�
J|VWHUPLúWLU� 
 
Tablo 2: 6ÕNÕúWÕUÕOPÕú� øPJHOHULQ� .RQWUDVW� $÷ÕUOÕNOÕ� .DOLWH�
gOo�W�QH�*|UH�1HVQHO�.DOLWH�6ÕUDODUÕ� 

Özgün 
øPJH�1R� 

0.25 
bit/piksel 

0.50 
bit/piksel 

0.75 
bit/piksel 

1 A>V>JPEG JPEG>A>V JPEG>A>V 
2 A>V>JPEG JPEG>A>V JPEG>A>V 
3 A>V=JPEG A>JPEG>V A>JPEG>V 
4 A>JPEG>V JPEG>A>V A>JPEG>V 
5 A>JPEG>V JPEG>A>V JPEG>A>V 
6 A>V>JPEG A>JPEG>V A>JPEG>V 

 

4. SONUÇ 

%X� oDOÕúPDGD� yeni bir nesnel imge kalite ölçütü 
JHOLúWLULOPLúWLU��gQHULOHQ�|Oo�WWH�EDVLWOHúWLULOPLú�J|UPH�
PRGHOL� NXOODQÕOPÕúWÕU�� Böylelikle ölçütün kolay 
KHVDSODQDELOPHVL� VD÷ODQPÕúWÕU�� gOo�W�Q� SHUIRUPDQVÕ�
VÕNÕúWÕUPD� \|QWHPOHUL� X\JXODQDUDN� ER]XOPXú� LPJHOHU�



�]HULQGH� GH÷HUOHQGLULOPLúWLU�� øVWDWLVWLNVHO� RODUDN�
GH÷HUOHQGLULOGL÷LQGH� |Oo�W�� KHP� ELW� KÕ]ODUÕ� Kem de 
VÕNÕúWÕUPD�\|QWHPOHUL�LoLQ�D\ÕUW�HGLFLGLU��gOo�W�Q�|]QHO�
WHUFLKOHUOH� X\XPX�� WRSODP� ��� VÕUDODPDGD� ��� RODUDN�
EXOXQPXúWXU�� 
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