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Only for 
Maxus J Single-image 

Super-resolution

ȭɆɊɆɝɆ: Ɏɍ ɎɍɔɇɖɆɌɋɓɎɥ ɓɎɍɐɔɉɔ ɖɆɍɖɋɞɋɓɎɥ 
ɕɔɑəɝɎɘɢ ɎɍɔɇɖɆɌɋɓɎɋ Ɉɡɗɔɐɔɉɔ ɖɆɍɖɋɞɋɓɎɥ.

ȸɎɕɎɝɓɡɋ ɕɖɔɇɑɋɒɡ ɕɖɔɗɘɡɛ ɆɑɉɔɖɎɘɒɔɈ: 

Â ȶɆɍɒɡɘɎɋ

Â Ƀɛɔ

Â ȦɑɎɆɗɎɓɉ
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CS MSU Graphics & Media Lab (Video Group)

Only for 
Maxus J Single-image 

Super-resolution

ȴɗɓɔɈɓɔɋ ɕɖɋɊɕɔɑɔɌɋɓɎɋ:
ȳɆ ɔɗɓɔɈɋ ɗɖɋɊɓɎɛ ɝɆɗɘɔɘ ɒɔɌɓɔ ɊɔɗɘɖɔɎɘɢ 
ɈɡɗɔɐɎɋ ɝɆɗɘɔɘɡ
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CS MSU Graphics & Media Lab (Video Group)

Only for 
Maxus J Single-image 

Super-resolution

ȴɗɓɔɈɓɡɋ ɕɔɊɛɔɊɡ:

Â ȮɍɈɑɋɝɋɓɎɋ ɎɓɚɔɖɒɆɜɎɎ Ɏɍ ɓɋɗɐɔɑɢɐɎɛ 
ɎɍɔɇɖɆɌɋɓɎɏ

Â ȮɍɈɑɋɝɋɓɎɋ ɎɓɚɔɖɒɆɜɎɎ Ɏɍ ɕɔɛɔɌɎɛ 
ɔɇɑɆɗɘɋɏ ɈɓəɘɖɎ ɐɆɊɖɆ

Â ȷɑɔɈɆɖɓɡɋ ɒɋɘɔɊɡ

Â Deblurring (ɓɆɕɖɎɒɋɖ, ɒɔɊɋɑɎɖɔɈɆɓɎɋ 
ɊɎɚɚəɍɎɎ)
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Contourlet learning
Ȱɔɓɘəɖɑɋɘ-ɕɖɋɔɇɖɆɍɔɈɆɓɎɋ

Â ȵɔɛɔɌɋ ɓɆ ɈɋɏɈɑɋɘ-ɕɖɋɔɇɖɆɍɔɈɆɓɎɋ

Â ȷɔɛɖɆɓɥɋɘ ɈɡɗɔɐɎɋ ɝɆɗɘɔɘɡ ɕɔ 
ɊɎɆɉɔɓɆɑɢɓɡɒ ɓɆɕɖɆɈɑɋɓɎɥɒ

ȵɆɖɆɒɋɘɖɡ ɖɆɍɑɔɌɋɓɎɥ:

Â ȰɔɑɎɝɋɗɘɈɔ əɖɔɈɓɋɏ ɖɆɍɑɔɌɋɓɎɥ

Â ȰɔɑɎɝɋɗɘɈɔ ɓɆɕɖɆɈɑɋɓɎɏ ɖɆɍɑɔɌɋɓɎɥ ɓɆ 
ɐɆɌɊɔɒ əɖɔɈɓɋ

7
Jiji, C. V., and S. Chaudhuri, Single-frame image super-
resolution through ɗontourlet learning., EURASIP, 2006
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Maxus J

Contourlet learning
Ȱɔɓɘəɖɑɋɘ-ɕɖɋɔɇɖɆɍɔɈɆɓɎɋ

ȰɔɑɎɝɋɗɘɈɔ ɓɆɕɖɆɈɑɋɓɎɏ ɖɆɍɑɔɌɋɓɎɥ ɓɆ 
ɐɆɌɊɔɒ əɖɔɈɓɋ ɒɔɌɋɘ ɔɘɑɎɝɆɘɢɗɥ

8
Jiji, C. V., and S. Chaudhuri, Single-frame image super-
resolution through ɗontourlet learning., EURASIP, 2006
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Contourlet learning
ȵɖɎɒɋɖ ɖɆɍɑɔɌɋɓɎɥ

Â 3 əɖɔɈɓɥ

Â 8 ɓɆɕɖɆɈɑɋɓɎɏ ɖɆɍɑɔɌɋɓɎɥ 
ɓɆ ɕɔɗɑɋɊɓɋɒ əɖɔɈɓɋ

ȰɔɑɎɝɋɗɘɈɔ ɓɆɕɖɆɈɑɋɓɎɏ
ɓɆ ɐɆɌɊɔɒ əɖɔɈɓɋ ɒɔɌɋɘ ɇɡɘɢ 
ɖɆɍɓɡɒ

9
Jiji, C. V., and S. Chaudhuri, Single-frame image super-
resolution through ɗontourlet learning., EURASIP, 2006
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Contourlet learning
Ȧɕɗɐɋɏɑ ɐɆɖɘɎɓɔɐ

ȹɈɋɑɎɝɋɓɎɋ ɖɆɍɖɋɞɋɓɎɥ ïɣɘɔ 
ɈɔɗɗɘɆɓɔɈɑɋɓɎɋ ɋɟɦ ɔɊɓɔɉɔ əɖɔɈɓɥ 
ɖɆɍɑɔɌɋɓɎɥ.

Â ȳɆ ɓɋɐɔɘɔɖɔɒ ɓɆɇɔɖɋ ɎɍɔɇɖɆɌɋɓɎɏ 
ɗɔɍɊɆɦɒ ɇɆɍə ɗɔɔɘɈɋɘɗɘɈɎɏ 
<ɗɖɋɊɓɎɋ ɝɆɗɘɔɘɡ ïɈɡɗɔɐɎɋ ɝɆɗɘɔɘɡ>

Â Ȯɗɕɔɑɢɍəɋɒ ɣɘə ɇɆɍə Ɉ ɖɆɇɔɘɋ 
ɆɑɉɔɖɎɘɒɆ: ɕɔ ɗɖɋɊɓɋɝɆɗɘɔɘɓɔɏ 
ɗɔɗɘɆɈɑɥɤɟɋɏ ɕɔɊɇɎɖɆɋɒ ɓɆɎɇɔɑɋɋ 
Ɉɋɖɔɥɘɓəɤ ɈɡɗɔɐɔɝɆɗɘɔɘɓəɤ

10
Jiji, C. V., and S. Chaudhuri, Single-frame image super-
resolution through ɗontourlet learning., EURASIP, 2006
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Contourlet learning
Ȧɕɗɐɋɏɑ ɐɆɖɘɎɓɔɐ

Â Ȫɑɥ ɔɇɑɆɗɘɎ 4x4 (HR) ɔɇɖɆɍɋɜ 
Ɏɍ ɇɆɍɡ ɈɡɇɎɖɆɋɘɗɥ 
ɕɔ ɒɎɓɎɒɆɑɢɓɔɏ Ɇɇɗɔɑɤɘɓɔɏ 
ɖɆɍɓɔɗɘɎ (MAD)

Â ȫɗɑɎ MAD ɇɔɑɢɞɋ ɕɔɖɔɉɆ, 
ɘɔ ɈɡɗɔɐɎɋ ɝɆɗɘɔɘɡ 
ɓɋ ɍɆɕɔɑɓɥɤɘɗɥ

11
Jiji, C. V., and S. Chaudhuri, Single-frame image super-
resolution through ɗontourlet learning., EURASIP, 2006
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Contourlet learning
Ȧɕɗɐɋɏɑ ɐɆɖɘɎɓɔɐ

12
Jiji, C. V., and S. Chaudhuri, Single-frame image super-
resolution through ɗontourlet learning., EURASIP, 2006
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Contourlet learning
ȶɋɍəɑɢɘɆɘɡ

Original

13
Jiji, C. V., and S. Chaudhuri, Single-frame image super-
resolution through ɗontourlet learning., EURASIP, 2006
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Contourlet learning
ȶɋɍəɑɢɘɆɘɡ

Contourlet, 21.81 dB

14
Jiji, C. V., and S. Chaudhuri, Single-frame image super-
resolution through ɗontourlet learning., EURASIP, 2006
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Contourlet learning
ȶɋɍəɑɢɘɆɘɡ

Bicubic, 19.95 dB
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Jiji, C. V., and S. Chaudhuri, Single-frame image super-
resolution through ɗontourlet learning., EURASIP, 2006
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Contourlet learning
ȶɋɍəɑɢɘɆɘɡ
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Jiji, C. V., and S. Chaudhuri, Single-frame image super-
resolution through ɗontourlet learning., EURASIP, 2006
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Contourlet learning
ȨɡɈɔɊɡ

ȪɔɗɘɔɎɓɗɘɈɆ
Â ȨɔɗɗɘɆɓɔɈɑɋɓɎɋ ɈɡɗɔɐɎɛ ɝɆɗɘɔɘ, 
ɔɘɗəɘɗɘɈəɤɟɎɛ ɓɆ ɎɍɔɇɖɆɌɋɓɎɎ

Â Ȼɔɖɔɞɋɋ ɈɔɗɗɘɆɓɔɈɑɋɓɎɋ ɓɆɐɑɔɓɓɡɛ ɑɎɓɎɏ

ȳɋɊɔɗɘɆɘɐɎ
Â ȳɋɔɇɛɔɊɎɒɆ ɇɆɍɆ ɗɔɔɘɈɋɘɗɘɈɎɥ ɗɖɋɊɓɎɛ Ɏ 
ɈɡɗɔɐɎɛ ɝɆɗɘɔɘ

Â ȧɆɍɆ ɒɔɌɋɘ ɇɡɘɢ ɕɖɎɉɔɊɓɆ ɘɔɑɢɐɔ Ɋɑɥ əɍɐɔɉɔ 
ɐɑɆɗɗɆ ɎɍɔɇɖɆɌɋɓɎɏ
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Repetitive structures

ȮɊɋɥ ɆɑɉɔɖɎɘɒɆ:

Â Ȩ LR-ɎɍɔɇɖɆɌɋɓɎɎ 
ɗ ɗəɇɕɎɐɗɋɑɢɓɔɏɘɔɝɓɔɗɘɢɤ 
Ɏɟəɘɗɥ ɕɔɛɔɌɎɋ ɣɑɋɒɋɓɘɡ

Â ȰɆɌɊɡɏ ɕɎɐɗɋɑɢ HR-ɎɍɔɇɖɆɌɋɓɎɥ 
ɈɔɗɗɘɆɓɆɈɑɎɈɆɋɘɗɥ ɓɆ ɔɗɓɔɈɋ 
ɓɋɗɐɔɑɢɐɎɛ ɣɑɋɒɋɓɘɔɈ 
LR-ɎɍɔɇɖɆɌɋɓɎɥ (ɋɗɑɎ ɓɆɏɊɦɘɗɥ 
ɊɔɗɘɆɘɔɝɓɔ ɕɔɛɔɌɎɛ ɣɑɋɒɋɓɘɔɈ)

19
Luong, H.Q., A. Ledda and W. Philips, An Image Interpolation 
Scheme For Repetitive Structures, ICIAR 2006
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Repetitive structures
Ȩɡɇɔɖ ɕɔɛɔɌɎɛ ɇɑɔɐɔɈ

Â CC ïcross-corelation

Â MAD ïmean absolute difference

Â ǹïɖɋɚɋɖɋɓɗɓɡɏ ɇɑɔɐ 

Â m(x) ïɘɔɝɐɆ ɗ ɐɆɖɘɎɓɐɎ, ɗɔɔɘɈɋɘɗɘɈəɤɟɆɥ ɘɔɝɐɋ 
ɖɋɚɋɖɋɓɗɓɔɉɔ ɇɑɔɐɆ

20
Luong, H.Q., A. Ledda and W. Philips, An Image Interpolation 
Scheme For Repetitive Structures, ICIAR 2006
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Repetitive structures
ȨɔɗɗɘɆɓɔɈɑɋɓɎɋ HR-ɕɎɐɗɋɑɥ

ȨɔɍɒɔɌɓɡɋ ɗɑəɝɆɎ:

Â ȳɋɗɐɔɑɢɐɔ ɇɑɔɐɔɈ ɕɔɐɖɡɈɆɤɘ HR-ɕɎɐɗɋɑɢ
(~31% ɕɎɐɗɋɑɋɏ)
ȶɋɍəɑɢɘɆɘ ïɒɋɊɎɆɓɆ ɕɔ ɈɔɍɒɔɌɓɡɒ ɍɓɆɝɋɓɎɥɒ

Â HR-ɕɎɐɗɋɑɢ ɗɔɔɘɈɋɘɗɘɈəɋɘ LR-ɕɎɐɗɋɑɤ 
(~1,5% ɕɎɐɗɋɑɋɏ)
ȶɋɍəɑɢɘɆɘ ïLR-ɍɓɆɝɋɓɎɋ ɕɎɐɗɋɑɥ

Â ȳɎ ɔɊɎɓ ɇɑɔɐ ɓɋ ɕɔɐɖɡɈɆɋɘ HR-ɕɎɐɗɋɑɢ 
(~67,5% ɕɎɐɗɋɑɋɏ)
ȶɋɍəɑɢɘɆɘ ïɎɓɘɋɖɕɔɑɥɜɎɥ ɕɔ LR-ɎɍɔɇɖɆɌɋɓɎɤ

21
Luong, H.Q., A. Ledda and W. Philips, An Image Interpolation 
Scheme For Repetitive Structures, ICIAR 2006
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Repetitive structures
ȶɋɍəɑɢɘɆɘɡ

22

Bicubic

Repetitive structures

Original

Luong, H.Q., A. Ledda and W. Philips, An Image Interpolation 
Scheme For Repetitive Structures, ICIAR 2006
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Repetitive structures
ȶɋɍəɑɢɘɆɘɡ

23

Bicubic Repetitive structuresNearest neighbor

Luong, H.Q., A. Ledda and W. Philips, An Image Interpolation 
Scheme For Repetitive Structures, ICIAR 2006
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Repetitive structures
ȨɡɈɔɊɡ

ȪɔɗɘɔɎɓɗɘɈɆ

Â ȨɎɍəɆɑɢɓɔɋ ɐɆɝɋɗɘɈɔ

Â ȻɔɖɔɞɎɏ ɖɋɍəɑɢɘɆɘ ɓɆ ɓɋɐɔɘɔɖɡɛ ɐɑɆɗɗɆɛ 
ɎɍɔɇɖɆɌɋɓɎɏ

ȳɋɊɔɗɘɆɘɐɎ

Â ȨɡɝɎɗɑɎɘɋɑɢɓɆɥ ɗɑɔɌɓɔɗɘɢ (ɕɔɑɓɡɏ 
ɕɋɖɋɇɔɖ ɕɔ ɇɑɔɐɆɒ)

24
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Contour stencils

Â ȮɓɘɋɖɕɔɑɥɜɎɥ ɈɊɔɑɢ ɉɖɆɓɎɜ

Â ȴɕɖɋɊɋɑɋɓɎɋ ɓɆɕɖɆɈɑɋɓɎɏ ɉɖɆɓɎɜ ɕɔ 
ɞɆɇɑɔɓɆɒ

Â ȪɈɆ ɕɔɊɛɔɊɆ: ɑɔɐɆɑɢɓɡɏ (ɔɇɖɆɇɔɘɐɆ 
ɓɋɇɔɑɢɞɎɛ ɔɇɑɆɗɘɋɏ) Ɏ ɉɑɔɇɆɑɢɓɡɏ 
(ɖɋɉəɑɥɖɎɍɆɜɎɥ ɉɖɆɚɆ ɎɍɔɇɖɆɌɋɓɎɥ)

26
P. Getreuer, ñImage zooming with contour stencils.ò 
Proceedings of SPIE, vol. 7246, 2009.
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Contour stencils
ȵɋɖɈɡɏ ɕɔɊɛɔɊ

Â ȶɆɗɗɒɆɘɖɎɈɆɤɘɗɥ ɇɑɔɐɎ 4x4 ɕɎɐɗɋɑɥ

Â Ȫɑɥ ɐɆɌɊɔɉɔ ɇɑɔɐɆ ɕɔɊɇɎɖɆɋɘɗɥ ɕɆɘɝ, 
ɐɔɘɔɖɡɏ ɊɆɦɘ ɓɆɎɒɋɓɢɞəɤ ɕɔɑɓəɤ ɈɆɖɎɆɜɎɤ 

27
P. Getreuer, ñImage zooming with contour stencils.ò 
Proceedings of SPIE, vol. 7246, 2009.
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Contour stencils
ȵɋɖɈɡɏ ɕɔɊɛɔɊ: Ɉɡɇɔɖ ɕɆɘɝɆ

28
P. Getreuer, ñImage zooming with contour stencils.ò 
Proceedings of SPIE, vol. 7246, 2009.
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Contour stencils
ȵɋɖɈɡɏ ɕɔɊɛɔɊ: ɎɓɘɋɖɕɔɑɥɜɎɥ

29
P. Getreuer, ñImage zooming with contour stencils.ò 
Proceedings of SPIE, vol. 7246, 2009.
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Contour stencils
ȵɋɖɈɡɏ ɕɔɊɛɔɊ: ɎɓɘɋɖɕɔɑɥɜɎɥ

ȳɆ ɉɖɆɓɎɜɆɛ ɇɑɔɐɔɈ ɎɓɘɋɖɕɔɑɎɖɔɈɆɓɓɡɋ 
ɍɓɆɝɋɓɎɥ əɗɖɋɊɓɥɤɘɗɥ.

30
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Contour stencils
ȵɋɖɈɡɏ ɕɔɊɛɔɊ: ɖɋɍəɑɢɘɆɘɡ

31
P. Getreuer, ñImage zooming with contour stencils.ò 
Proceedings of SPIE, vol. 7246, 2009.
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Contour stencils
ȵɋɖɈɡɏ ɕɔɊɛɔɊ: ɖɋɍəɑɢɘɆɘɡ

32
P. Getreuer, ñImage zooming with contour stencils.ò 
Proceedings of SPIE, vol. 7246, 2009.
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Contour stencils
ȵɋɖɈɡɏ ɕɔɊɛɔɊ: ɖɋɍəɑɢɘɆɘɡ

33
P. Getreuer, ñImage zooming with contour stencils.ò 
Proceedings of SPIE, vol. 7246, 2009.
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Contour stencils
ȵɋɖɈɡɏ ɕɔɊɛɔɊ: ɖɋɍəɑɢɘɆɘɡ

34
P. Getreuer, ñImage zooming with contour stencils.ò 
Proceedings of SPIE, vol. 7246, 2009.


