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Abstract

For the defects of pseudospectral method in solving discontinuous and non-smooth optimal con-
trol problems, a pesudospectral mesh refinement algorithm based on density function was pro-
posed. The continuous-time optimal control problem was converted into nonlinear programming
problems by using Radau pesudospectral method. The midpoints of adjacent collocation points
were used as sample points, and the residuals of the dynamics constraints at these points were
used as the assessment of approximation solution. The intervals where solution needs to be im-
proved were divided into new subintervals by using the properties of curvature density function
and corresponding cumulative distribution function. The algorithm can capture any discontinui-
ties and smoothness in state and control variables, and improve the accuracy of the solution in a
computational efficient manner. Simulation examples demonstrated the validity of the algorithm.
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Figure 1. Algorithm flow
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Figure 2. Nodes distribution pattern of different pseudospectral methods
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Figure 3. Control and state curves of different pseudospectral methods with times
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