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Stabilization of natural motions embedded in chaotic responses of a multilink
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We studied the homoclinic orbits of a two-link robot in which a friction
loss and a constant torque at each joint are applied. The system becomes a four-dimensional
autonomous system including many nonlinear functions. We calculated the bifurcation diagram which is
which is able to explain the number of equilibrium points and their topological properties. We also

identified all possible cases of the manifolds regarding equilibria and formulated the conditions
of existence for a homoclinic orbit. Using numerical methods for solving variational equations, we
computed several homoclinic orbits and investigated their relationship with the cylindrical
periodic solutions. We developed analytical tools using Python and visualized the dynamical behavior
of a two-link robot simulator.
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