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Numerical Algebraic Geometry and Kinematics

Algebraic geometry is the study of the structure of solution sets of polynomial
equations. Two important questions in this field involve computing the number of
connected components of a solution set as well as computing the real solutions to
some polynomial system with real coefficients. With the help of routing functions,
homotopies, and gradient descent, we can study the structure of these solutions
and the “cells” or components that they form. Studying the monodromy of these
solutions can give further insight into how systems behave around singularities
specifically. Applications will be given in robotics and kinematics, analyzing how
solutions to various robotic mechanisms interact with each other.
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