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¸fɻƇŕ ƑŷŜŲƆ ŅƎƉ
¬
b ubƏƉb ¡ 

¸ ƑŷŜŲƆ£ŅƎŕŜū  £mŅȜƉ ~ŅƎƉ ƆſƒŚŉŌ Ŝň ƑƊōŉ DCT  ¡Wavelet 

Ç  enƏŕ mk £mŅȜƉ ~ŅƎƉDCT  nbſž ŜƒƏŦŌ 

Ç ŊƒŅƭ Ŝň Ƒźŷ¡ £mŅȜƉ ~ŅƎƉDCT  nb£ŅƎžƏƁň ŜƒƏŦŌ 

Ç ŊƒŅƭ Ŝň Ƒźŷ¡ £mŅȜƉ ~ŅƎƉWavelet 

¸ fɻƒŚŉŌ ƑŷŜŲƆmbk ŋƎœ bŚœ ƑwwƒŜƒśƭŅƉ  £mŅȜƉ ~ŅƎƉ mk ŅƎƉ
¬
b kŜňmŅž ¡ŜƒƏŦŌ 

ÇŋƁŒƒm ſƒŚŉŌ Ridgelet 

ÇŋƃmƏōƉŅž ſƒŚŉŌ Contourlet 
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3 fɻƇŕ ƑŷŜŲƆ ŅƎƉ
¬
b ubƏƉb ¡  

¸xśŕ fɻƇŕ 
ÇŝƒƏƉ xśŕ £ŅƎƇōƒmmƏȜƃb  

Ç~ƏƓŠbŝƓōƉbƏž  

ÇƋkŜŢŷ  £nŅŠ 

Ç ƌƁƇœ nb Ņƍ ȚƊƒŜōƁƓŷMedian filtering   ¡LPF 

ÇƑƉŅŉŌ fɻƇŕ  

¸ƑŠŚƊƍ fɻƇŕ 
Ç~kŜž oŅƓźƆ  

Ç£ƏōşƆ fɻƒŚŉŌ  

Ç~bm¡k  

ÇpŜň  

¸ £mŅȜƉ ŝƆm fɻƇŕ 

¸ƑƁŽŌ¡Ŝƭ fɻƇŕ   ƋnƏŕ mk ƋmŅȜƉ ~ŅƎƉ ~kbk mbŜŻ YfɻƇŕ ƈƒb Ņň ƌƁňŅźƆ mŅŽƍbm żƒſƒŚŉŌ 

ƌƁƇŕ 
   ſƇű ~

¬
b ŊŬŠb¡ ƌň ƌž £ŚƊƒbŜŷ Ŝƍ £nŅŠmŅŽţ

¬
b ƋmŅȜƉ ~ŅƎƉ kƏţ ſōřƆ  
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4   enƏŕ mk £mŅȜƉ ~ŅƎƉDCT  nbſž ŜƒƏŦŌ'-& 

 Ūźŷ-,,, Ŝōwțmŝň ŇƒŜŨ  enƏŕ mkDCT ŚƉƏţ ƑƆ dŅřōƉb £mŅȜƉ ~ŅƎƉ £bŜň 
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6  iŜū ŇƒŅŲƆ 

 

¸ ſƒŚŉŌDCT kƏţ ƑƆ {ŅƇűb ŜƒƏŦŌ ſž £¡m Ŝň* 

¸ŋŠb ƋŚŢƉ ƋkŅŸōŠb ŜƒƏŦŌ ŋƓŷŜŮ ƑƆŅƇŌ nbŶ£ŅƊƓň £ŅƎƃŚƆHVS 

 

¸ſŕ Ƌbm6 

¸ſƒŚŉŌ nb ƋkŅŸōŠb ƑžƏƁň DCT 

¸ ſƒŚŉŌ nb  ƋkŅŸōŠbWavelet 
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Just Noticeable Difference (JND) in DCT Domain 
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8  ŊƒŅƭ Ŝň Ƒźŷ¡ £mŅȜƉ ~ŅƎƉDCT   nb£ŅƎžƏƁň ŜƒƏŦŌ'-&  
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9  ŊƒŅƭ Ŝň Ƒźŷ¡ £mŅȜƉ ~ŅƎƉDCT   nb£ŅƎžƏƁň ŜƒƏŦŌ'.&  
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10  ſƒŚŉŌ ƑŷŜŲƆWavelet  £ŚŲň ¡k 

L H LH1 HH1 

LL1 HL1 

LH2 HH2 

LL2 HL2 
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11  ŊƒŅƭ Ŝň Ƒźŷ¡ £mŅȜƉ ~ŅƎƉWavelet 
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12  p¡m £ŅƒbŝƆIA-DWT 

¸ mŅōŘŅŠ ŋƁű ƌňƑŉŌbŜƆ ƌƁşƁŠ  ¡ƌōŻk ŚƊǅ  mk zmŅƆ ŜŌb¡ ƈōŷŜț mbŜŻ
ŅƎƉŅŽƆ ƑƆŅƇŌ ¡ ŅƍŚƉŅň ƑƆŅƇŌ6 

 
¸ŋŠb }¡ŅźƆ pŜň ŚƊƉŅƆ ƑŠŚƊƍ fɻƇŕ ſňŅźƆ mk p¡m ƈƒb 

 

¸ ŜƓůƉ xśŕ fɻƇŕ ſňŅźƆ mkLPF ŋŠb }¡ŅźƆ £nŅŠ ƋkŜŢŷ ¡ 

 

¸ Ŝň ƑƊōŉƆ £ŅƎţ¡m Ņň ƌŠŅƓźƆ mk ŜƒƏŦŌ ~Śţ ƑŽƓƒbnƏƆ ŜŏbDCT  p¡m ƈƒb mk ƑžƏƁň
kmbŚƉ kƏœ¡ 
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13 ƋŚţ Ŝžl £ŅƎţ¡m ŋƓŸƓž ƌşƒŅźƆ 

DCT 

a=0.1 
IA-DCT IA-W 

ŜƒƏŦŌ 
 ƋŚţ £mŅȜƉ ~ŅƎƉ 

ŜƒƏŦŌ xɻōŘb 
 ƋŚţ £mŅȜƉ ~ŅƎƉ 

ƑƁťb ¡ 
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 ƌƁƇŕ ŋŖŌ ƋŚţ ƑŷŜŲƆ p¡m ƌŠ ƌşƒŅźƆpŜň  ¡ £nŅŠ ƋkŜŢŷ  

¸¼ cropping +JPEG compression 

algorithm 

Quality factor (JPEG compression) 

Crop 
Crop

+80% 

Crop

+60% 

Crop

+40% 

Crop+ 

20% 

 DCT 0.27 0.23 0.23 0.21 0.14 

IA-DCT 1 .89 0.77 0.63 0.48 

IA-W 1 0.97 0.92 0.90 0.89 
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15  ſƒŚŉŌ ſŽŢƆWavelet  ŜƒƏŦŌ £ŚŲň¡k £Ņũŷ mk 

¸ p¡m¡k ƌşƒŅźƆ "ñWavelet ¡ ˼mbk ŋƎœ fɻƒŚŉŌ  ˽ ƑƊŖƊƆ żƒ šƒŅƇƉ £bŜň 

¸ ŜťŅƊű kbŚŲŌ Ņň ƑƊŖƊƆ šƒŅƇƉŜōƇž  <{ŚŉŌ ŇƒbŜŨ ~Śţ żƊŌ 
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16  £ŅƎƁƒŚŉŌmbk ŋƎœ ŜƒśƭŅƉ ƑwwƒbŚœ 

¸Wavelet 
ÁŋŠb ŇŠŅƊƇž £b ƌŬźƉ £ŅƎƓȜōŠƏƓƭŅƉ šƒŅƇƉ £bŜň 

 

 ̧ŚƊōşƍ ŇŠŅƊƆ sƏŬŘ £ŅōŠbm mk Ņƍ ƑȜōŠƏƓƭŅƉ šƒŅƇƉ £bŜň mbk ŋƎœ £ŅƎƁƒŚŉŌ 

ÁRidgelet 

ÁContourlet 
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17  ſƒŚŉŌRidgelet '-& 

¸ƑƁťb ƋŚƒb6 

Ç ~kŜž ŜƒƏŦŌƑȜōŠƏƓƭŅƉ  ƑŬŘ ƌňƑȜōŠƏƓƭŅƉ £b ƌŬźƉ  ſƒŚŉŌ nb ƋkŅŸōŠb ŅňRadon 

Ç ſƒŚŉŌ {ŅƇűbWavelet  šƒŅƇƉ £bŜň ƌň £ŚŲň żƒżƊŌ  ſƒŚŉŌ Ƒœ¡ŜŘRadon 
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18  ſƒŚŉŌRidgelet'.& 
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19  ſƒŚŉŌRidgelet '0& 

¸ ~¡kbm ſƒŚŉŌ nb £ŚŲň żƒ ƌƒmƏŷ ſƒŚŉŌ= ƌƒmƏŷ £ŚŲň ¡k ſƒŚŉŌ * 

 

¸ƑƆ ƈƒbŜňŅƊň  ŤřŢƆ oŅƓźƆ mk ƌōŠƏƓƭ ŋƁŒƒm ſƒŚŉŌ ~bƏŌa  ƌƒ¡bn ¡ɗ ƑƆ bm  Ņň ~bƏŌ
ƌƒmƏŷ ŝƓƃŅƉ

¬
b km¡

¬
b ŋŠk ƌň * 

 

¸ŋŠb ƑşƉŅžŜŷ  ŊŖŸť mk ƑűŅŲţ ȚƊƒŜōƁƓŷ ƑűƏƉ ƌň ŋƁŒƒm ſƒŚŉŌ ŜȜƒk fmŅŉű ƌň  
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20  ſƒŚŉŌRidgelet '1& 
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21  ƋnƏŕ mk £mŅȜƉ ~ŅƎƉRidgelet '-& 

 nb ƋkŅŸōŠb Circular Harmonic Functions (CHF) 

 ŚƉŅň ŜƒƏŦŌ hbŜřōŠb ŋƎœŅƍ ƌŉƃ fŅƎœ ƑƆŅƇŌ mk 

LPF 

HPF 
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22  ƋnƏŕ mk £mŅȜƉ ~ŅƎƉRidgelet '.& 

Ç  ſƒŚŉŌ {ŅƇűbRidgelet  mśȜƉŅƓƆ ŜƒƏŦŌ £ŅƎžƏƁň £¡m Ŝň 

Ç ȚƊƓžmŅƆŜŌb¡ £bŜň £êŜƉb ƈƒŜōwțmŝň Ņň ƑōƎœ ŇƒbŜŨ dŅřōƉb 
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23 ƋŚţ ƑŷŜŲƆ p¡m ƑňŅƒnmb 

ŋŠb }¡ŅźƆ Ŝƒn fɻƇŕ ŜňbŜň mk p¡m ƈƒb 

ï ŅŌ pŜň1,OY  ŅŌ oŅƓźƆ-*1 

ï median filtering3Q3ƑŠƏț ŜōƁƓŷ Y 

ï £nŅŠ ƋkŜŢŷ JPEG  ŅŌ-,O 

ŜňbŜň mk ƌŽƓŌmƏť mk šŘŜǅ Śƍk ƑƇƉ ~ŅŢƉ kƏŘ nb ƑƉbŚƊǅ ŋƆ¡ŅźƆ 
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