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Designs and Potential Applications to Physics —

YONGHAO YUEL®

Abstract: Recently, the computer graphics field has a vast variety in its research topics, including 3D print-
ing and artificial intelligence, which may appear outside of graphics from the perspective of classical computer
graphics. So, what is graphics? One possible answer is “a field that considers modeling and rendering of
graphical information, with human perception as an error metric.” With the inputs of graphical data like
shapes, modeling deals with their editing and dynamic deformations possibly via simulations, and rendering
deals with the output methodology to devices that produce perceivable signals. One of the major direction in
graphics is to reproduce the world perceivable to us using a computer, but because of the difference between
physics models and our perception, the graphics field interestingly covers non-photorealistic techniques and
representation techniques for various textures as well.

In this talk, I will introduce physical modeling and its applications in graphics, those for dealing with the
objects appearance (optics) and their motions (mechanics) for reconstructing the world perceivable to us in
a computer. I will introduce predictive simulations for optics and mechanics, and techniques for designing
shapes based on optical and mechanical constraints. I will also discuss the difference in the modeling in the
physics and graphics field, and the possibility of future graphics from the perspective of the definition of
graphics above.
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Physics and Graphics — Predictive Simulations, Physically based



