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The total variation (TV) is a popular convex regularization functional in image processing, introduced in the
nineties. The TV of a continuously-deﬁned image x with domain Ω is deﬁned as
TV(x) =

Z

|∇x|,

(1)

Ω

where | · | denotes the 2-norm. The TV is efficient, since it maintains sharp edges in the image, but it yields a
piecewise constant eﬀect, which is unpleasant. Recently, the total generalized variation (TGV) has been proposed
[1]. It is deﬁned as
Z

(|∇x − v| + µ|Jv|),

TGV(x) = min
v
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where J denotes the Jacobian of a vector ﬁeld and µ is a parameter. When µ → +∞, the TGV behaves like the TV.
The TGV gives nice images with sharp edges and smooth regions.
In practice, the images are discrete: the pixel values are deﬁned on a grid. The classical discretizations of
the TV replace the derivatives by ﬁnite diﬀerences. This has some drawbacks [2]. To correct them, L. Condat
proposed a new discretization of the TV, which has much better properties [2]. The goal of this project is to apply
similar ideas to deﬁne a new discretization of the TGV. The extension of the new TV and TGV to color images will
be investigated, as well. Algorithms for TGV minimization will be written, and tests on some imaging problems,
like denoising, deblurring, enlargement, will be performed.
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