FIG. 1. Schematic representation of the metrics associated with a black-and-white image and the GQRE Lagrangian of the GfE action,
which provides the foundations of the Perona-Malik algorithm. The flat 2D Euclidean manifold € (in green), which offers the support of the
image, has points r of coordinates r = (x;, x;) and a Euclidean metric g,, = n,,. The infinitesimal distance ds between points in Q is defined
by this metric and obeys ds? = g,,.dx"dx". The image is associated with the surface K (in orange) embedded in a flat 3D Euclidean metric,
thus every point of K has coordi (r, ¢(r)). The infinitesimal distance d§ between two points in this surface obeys d3* = Gdx*dx’,
where G, given by Eq. (4), is the symmetric rank 2 tensor that defines the metric induced by the surface KX on the 2D flat support of the
image Q. The GfE action, associated to the Lagrangian £, is given by the GQRE between the metrics G and g. In this work, we show that the
Perona-Malik algorithm is the gradient flow that maximizes the GfE action. Therefore, the Perona-Malik algorithm emerges from the principle
of maximization of the GfE action between the metric induced by the image G, and the metric g, of the 2D image support.
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