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Rudin -Osher -Fatemi (TV)

} for a given noisy image *I

2true image : [0,1],  gaussian white noise I R hWË ­

* ( ) ( ) ( ),  ( , )I p I p p p x yh= + = ÍW

L.I. Rudin, S. Osher, and E. Fatemi, òNonlinear total variation based noise removal algorithms,ó PhysicaD, Vol. 60, pp. 

259ð268, 1992.
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Rudin -Osher -Fatemi (TV)

} using Lagrange multiplier
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Rudin -Osher -Fatemi (TV)

} Property

} preserve locations of discontinuities of data

} dislocate locations of discontinuities of data gradient
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Lysaker -Lundervold -Tai

} using fourth-order partial differential equation
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M. Lysaker, A. Lundervold, and X.-C. Tai. Noise Removal Using Fourth-Order Partial Differential Equation with 

Applications to Medical Magnetic Resonance Images in Space and Time. IEEE Transactions on Image Processing, 

12(12):1579ð1590, 2003.
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Lysaker -Osher -Tai

} using smoothed normals
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Lysaker, M., Osher, S., Tai, X.C.: Noise removal using smoothed normalsand surface fitting. IEEE Trans. Image 

Processing 13(10) (2004) 1345ð1357
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Tai -Osher -Holm (TV -Stokes)

} incompressibility condition

2 1( , ) 0tt I I I t^=Ð = µ -µ ÝÐÖ =

S. OsherX.-C. Tai and R. Holm. Image Inpaintingusing a TV-Stokes Equation. óImage Processing based on partial 

differential equationsó Tai, Lie, Chan and Oshereds; Springer., pages 3ð22, 2007.
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For a given image I, the tangential vectors to the level curves of the image satisfies 

the incompressibility condition.



Image Denoising
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Image Denoising & Inpainting
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R : InpaintingDomain
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Image Inpainting
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Image Inpainting
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Tai -Borok -Hahn (Orientation -Matching)

} incompressibility condition

2 1( , ) 0tt I I I t^=Ð = µ -µ ÝÐÖ =

Xue-Cheng Tai1, Sofia Borok, and Jooyoung Hahn, Image denoisingusing TV-Stokes equation with an orientation-

matching minimization, 2009
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Orientation-Matching Minimization with the TV-Stokes Equation, Jooyoung Hahn, Tai, Boroky, and Bruckstein
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Litvinov -Raham -Tai

} there exist an image g such that

} the image f preserves discontinuities of images as the ROF model does

} the image g preserves discontinuities of image gradient and recovers 

smooth features of image surfaces as LLT model does 
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