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Non-uniform Heat Diffusion
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Abstract ; Interactive image segmentation is an important branch of image segmentation and has a wide range of applications in real life
and medical fields. Based on the heat method of calculating geodesic distance, we introduce the thermal diffusion coefficient and propose
an interactive image segmentation algorithm based on non—uniform heat diffusion. This algorithm uses the color information of the image
to construct a triangular mesh as a medium for thermal diffusion, which first finds the direction of increasing distance from the heat
equation ,and then uses the Poisson equation to recover the geodesic distance. Increasing the heat flow diffusion speed on the manual in-
teraction area in the foreground reduces the geodesic distance between different parts of the foreground, eliminating the internal boundary.
By setting external boundary segmentation restriction conditions, a complete foreground segmentation result can be achieved. The
algorithm only needs to solve two sparse linear systems, which is robust, accurate, and simple to implement. In addition, the pre —
calculation of the Laplace operator and gradient operator in the heat method can be reused multiple times, reducing memory footprint and
time consumption. A large number of interactive image segmentation experiments show that the proposed algorithm can quickly and
accurately segment complex foregrounds in real images without redundant user interaction information.
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