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Collocation Methods
To discretize the problem, the evolution of its variables are modeled 
as polynomials. Then, the dynamics equation and other constraints 
are applied at certain Collocation Points.

• Piecewise Methods: Solution is modeled as a concatenation of 
low degree polynomials

• Pseudospectral Methods: Solution is modelled as a single
domain-spanning high degree polynomial

Space State inconsistencies
• Collocation Methods are designed for first order systems. However, in robotics,

our systems are usually described by second order differential equations.
• The standard procedure is to cast the problem into a first order State Space

equation
• The combination of the discretization techniques and the first order casting

generates unexpected inconsistencies
• We have developed new Collocation schemes that avoid them by modelling the

second order system directly


