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Tychonov filter function φρ and Piecewise Polynomial Filter function φ [1,1] 

Tychonov φρ − ρ = 0.1

PPF φ [1,1]  − a = 0.3
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BLURRED IMAGE − A = BLUR(48,3,0.7) − σ=0

�·à+ÚAá�ê�Øa×�ÛK�+Ø(à+èP×�ê�àmóaÝ§Ö�ö�á�ê Ø(æ Ý ��â#å�ÜQá�ç!Û+×�×ãàlâ#Ý§Û\á�Ø-æ�óaÝQá�ê�Ö�à�Ý×ãØ+û�ó�Ø1ü0Úã×�áUÛ\ß�ß�Üç»Ö�à�Ö�à�Ý§×�Ø+ûxÝ ø Ø+øQû�ó�Ø(á�Û �+Ø' î+* ø �Ý§ö+å�ÚãØ R ×ãê à�óa×¦á�ê�Ø�à�Ú�Ý§ö�ÝÖ0Û+Ü�Ý§Þ�Û+ö�Ø+û�Û+Ö�æ«á�ê�Ø�÷�Üå�ÚãÚ�Ø#æ�Ý§Þ�Û+ö�Ø+ø �1ê Ø�×�à�Ü§å áãÝ§à�Ö'à+÷ á5Û+ÝÖ�Ø#æ�÷�ç
Û+Ö�ç6Ü§Ý§Ö Ø�Û+Ú1×�à�ÜÙ+Ø#Ú#û·Ø-Ýá�ê Ø#Ú(Û�æ�ÝÚãØ-â-á(×ãà�ÜQÙ�Ø-Ú�à�Ú HUà�Ö E�å�ö�Û\áãØ ��Ú�Û+æ Ý§Ø#Ö�áaà�ÚL�9� �Uû·Ý§×1Ù�Ø-Ú�ç�Û+â-â#å�ÚãÛ\á�Ø$Û+Ö�æ�Ý§×
Ý§Ö�æ�Ý×�áãÝ§Ö�ö�å Ý§×ãê Ý§÷�ÜØ(èëÚ�à�Þ á�ê Ø¦à+ÚãÝ§ö+Ý§Ö0Û+Ü[Ý§Þ�Û+ö�Ø�×ãê�àmóaÖ�à�Ö�áãê�Ø�Ü§Ø.èÿáaà+èU��Ý§ö�å�Ú�Ø R û0×�à�ÝQáaÝ§×1à�Þ�Ýá�á�Ø-æ�ø

�08 698	� �	� � + /.B;A ���Ø.ôlá#û¥Ö à�Ý§×�Ø»Ý§×�Û+æ æ�Ø#æ'á�à7áãê�Ø!÷�Ü§å ÚãÚãØ-æ«Ý§Þ�Û+ö�Ø»Û?á�Û7Ü§Ø-Ù+Ø#ÜAà\è '©î+*>6 *BR ø#�Ýö�å�ÚãØ ��×ãê�àmóa×�á�ê�Ø�÷�Üå�ÚãÚ�Ø#æ
Û+Ö�æ«Ö�à�Ý×�ç�Ý§Þ�Û+ö�Ø»Û\Ö�æ'á�ê�Ø!æ�Ø-÷�Ü§å ÚãÚãØ-æ'Ý§Þ�Û+ö�Ø$å�×ãÝÖ�ö�Û�æ�Ý§Ú�Ø#â-á£Ü§Ý§Ö Ø�Û+Ú�×ãà�ÜQÙ�Ø#Ú-ø �1ê�Ø!×�à�Ü§åCá�Ý§à+Ö�Ý§×�â-Ü§Ø�Û\ÚãÜç
Û�VPØ-â-áãØ#æ�÷xç6Ö à�Ý§×�Ø�Û+Ö�æ�ÚãØ#äxå�ÝÚãØ-×(Ú�Ø#ö�å Ü Û+Ú�Ý§ù�Û?á�Ý§à+Ö�ø�&Ø£á�ê Ø#Ö6å�×ãØ-æ7á�ê�Ø �9� �©Û+Ü§ö+à�ÚãÝQá�ê�Þ ÷0Û\×ãØ#æ6à�Ö7áãê�Ø�ü0ÜQá�Ø#Ú � � )�� )�� óaÝQá�ê �!î *>6 � øU�Ý§ö�å ÚãØ N ×�ê�àmóa×1á�ê�Ø
ÚãØ#×�Ý§æ�å�Û+ÜAÖ�à�Ú�Þ ? ïL1 ì(í G ? û�á�ê�Ø�Ø-ÚãÚãà+Ú�Ö�à�ÚãÞ ? í�1 í G ? Û+Ö�æ'á�ê Ø�â-àCØ ��â#Ý§Ø-Ö�á�× �aG»óaÝá�ê�Û+Ö«ÝÖ�â#Ú�Ø�Û+×�Ý§Ö�öæ�Ø#ö�Ú�Ø#Ø JMø (�Ø-ÚãØ�Û+Ö�æ«ÝÖ�à\á�ê�Ø-Ú¦â#Û+×ãØ-×�Û\×£óUØ-Ü§Ü û�ó�Ø�à�÷�×ãØ-Ú�Ù+Ø�Û7×�áãÚãà�Ö ö�â-à�ÚãÚ�Ø#Ü Û?á�Ý§à+Ö�÷MØ.á�óUØ-Ø#Ö¨áãê�Ø!á�ê�Ú�Ø#Ø
â#å�Ú�Ù�Ø#×-øG�1ê�Ý×!×ãå�ö+ö�Ø#×�á�×»á�ê�Û\á �aG�â#à+å�Ü§æª÷[Ø7Ø.ôCß�Üà�ÝáãØ#æ¨áãà'à�÷ á�Û+Ý§Ö©Û�×�á�à�ß ß�Ý§Ö�ö'â-ÚãÝQá�Ø#Ú�Ý§à�ÖPø ú æ�Ø#â-Ý§×�Ý§à�Ö
à�Ö¨óaê�Ø-Öªá�à3×�á�à�ß¨â�Û+Öª÷[Ø�Þ�Û+æ�Ø�Ý§Ö¨Û+æ Ù\Û+Ö�â-Ø�÷�ç¨ö+Ø#Ö�Ø-Ú�Û\áãÝ§Ö�ö�á�ê�Ø�ß[à�ÜQçCÖ à�Þ�Ý§Û+Ü§×�óaÝá�ê à�å á»â-à�Þ�ß�å á�ÝÖ�ö
á�ê�Ø�Û+ß�ß�Ú�àmôCÝÞ�Û\áãØ�×�à�Ü§å áãÝ§à�Ö ×#ø:�1ê�Ø�ÚãØ-×ãÝæ�å0Û+Ü<â�Û+ÖªÛ+Ü§×�à3÷[Ø�å�×ãØ-æ�Û+×»Û�×�á�à+ß�ß�Ý§Ö ö�â#Ú�Ýá�Ø-ÚãÝà�Ö&×�Ý§Ö�â-Ø�÷[à+á�ê
á�ê�Ø!Ú�Ø#×ãÝæ�å0Û+ÜAÛ+Ö�æ'á�ê�Ø!Ø-ÚãÚ�à�Ú�óaÝ§ÜÜ×�á5Û+ö�Ö�Û\á�Ø�óaê Ø#Ö«á�ê�Ø!â-à�ÚãÚ�Ø#×ãß[à�Ö�æ Ý§Ö�ö6ß[à�ÜçlÖ�à�Þ�Ý Û\Ü§×(ê0Û�Ù�Ø�â#à�Ö�Ù+Ø#Úãö+Ø#æ�ø
Õ�Ö�â-à�Ö�á�ÚãÛ+×�á#û0Ø#ÚãÚ�à�Úã×aÛ\Ö�æ7ÚãØ-×ãÝ§æ å0Û+Ü§×1÷[Ø#ê�ÛmÙ+Ø�æ�ÝKVMØ#Ú�Ø#Ö�á�ÜQç�èëà�Ú<�4çlâ5ê�à�Ö�àmÙ6Ú�Ø#ö�å�Ü§Û+ÚãÝù�Û\áãÝ§à�Ö�â#à�å ß�Ü§Ø-æ6óaÝQá�ê6Û

! *



�Ý§ö�å ÚãØ �7Bd�ô Û+Þ�ß�Ü§Ø ! B�÷�Ü§å�Ú�ÚãØ-æªÖ�à�Ý×�ç ð('½î *76 * R�ò ��Õ �w��ÝÞ�Û\ö�Ø�Û+Ö�æ©Ý§Þ�Û+ö�Ø�æ�Ø-÷�Ü§å�Ú�ÚãØ-æªóaÝá�ê à�å á
ÚãØ#ö+å�Ü Û+Ú�Ý§ù#Û\á�Ýà�Ö

5 10 15 20 25 30 35 40 45

5

10

15

20

25

30

35

40

45

BLURRED AND NOISY IMAGE − A = BLUR(48,3,0.7) − σ = 0.05
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TCG − ρ = 0.1 − A = BLUR(48,3,0.7) − σ = 0.05
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PPF(1,1) − a = 0.3 − A = BLUR(48,3,0.7) − σ = 0.05
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TSVD − ε = 0.175 − A = BLUR(48,3,0.7) − σ = 0.05
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PPF(1,1) − a = 0.2 − A = BLUR(48,3,0.7) − σ = 0.05
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PPF(1,1) − a = 0.35 − A = BLUR(48,3,0.7) − σ = 0.05 PPF(1,1) − a = 0.5 − A = BLUR(48,3,0.7) − σ = 0.05
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BLURRED AND NOISY IMAGE − A = BLUR(48,3,0.7) − σ = 0.15
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DEBLURRED IMAGE A−1b − σ=0.15
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TCG − ρ = 0.2 − A = BLUR(48,3,0.7) − σ = 0.15
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PPF(1,1) − a = 0.6 − A = BLUR(48,3,0.7) − σ = 0.15
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TSVD − ε =  0.278 − A = BLUR(48,3,0.7) − σ = 0.15
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