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Abstract Image upsampling is an important area in visual media technologies. In this paper the
authors propose a new method for upsampling images by considering the image upsampling as the
problems of mechanics balance based on moving-constrained spring-mass model and upsampling
based on deformed grid. According to the characters of image upsampling, the authors modify the
classical definition of stretching force in spring-mass model to reduce the stretch disturbing on
those masses outside the neighborhood of the mass from the mass’s moving. A centripetal force
is also introduced to restrict the mass’s moving scope. The external force is designed based on
the gradient field of the module of the gradient of source image, which will point to the direction
of edges for masses in the neighbor of edge, and will nearly be zero for the other masses. Also, a
regular term based on Helmholtz-Hodge theory is used to guarantee the smoothness of grid
deformation. The authors offer a series of experimental results to show the usefulness of the

method.
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for displaying them in different devices, such as handphone,
HDTYV, etc, we propose a new method for upsampling ima-
ges by converting the image upsampling to as the problems of
mechanics balance based on moving-constrained spring-mass
model and upsampling base on deformed grid. The experi-

ments show our works are useful.



