Title
Building a Physics-based Remeshing Engine in Computer Graphics with Differential Equations

One-sentence abstract.
We built and tested a computer graphics engine based on the Physics of springs, point masses, and damping to deliver a remeshing strategy used in visualization and scientific research.

100-150 word abstract.
In computer graphics, objects are modeled by points connected by segments to form a triangulation.  It is the job of the graphics processing unit (GPU) to transform triangulations into an appealing visualization shown on the computer monitor.  In many applications, objects change shape such as a liquid drop falling or a robot transforming into a jet in a movie.  As the shape changes, its triangulation changes with time.  Modern graphics cards can recompute the triangulation to deliver realistic visual experiences.

As the shape of an object changes, its triangulation often becomes distorted.  In this study, we apply Physics-based methods based on springs and damping to create a remeshing engine that moves interior points and regenerates the triangulation in real-time.  The remeshing method is performed by solving  differential equations derived from Newton’s second law of motion.  The remeshing engine can generate a non-distorted triangulation for visualization, manufacturing, and simulation.  


What did you do?
We wrote a computer code in C++ to read a triangulation of an object, model it as a collection of point masses connected by springs in a damping field, and solve the differential equation to obtain an equilibrium state where most triangles are close to equilateral triangles.  
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