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Abstract

Mixed-Integer Optimal Control Problems (MIOCP) are more complex due to the inclusion of integer
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variables but are more aligned with practical application needs. Sager et al. (Math. Program. Vol.
133, 2012) proposed a relaxation-rounding strategy that convexly relaxes the MIOCP to a classical
optimal control problem and then approximates the optimal solution of the convex relaxation (Sum
Up Rounding, SUR) to obtain an approximate solution to the original problem, proving that the ap-
proximation error is of the same order as the infinitesimal of the time step. However, the coefficient
of this infinitesimal error estimate is an exponential function of the total length of the time interval,
and when the time interval of the control problem is large, this error can be very significant. To
address this issue, this paper improves the SUR strategy and proposes a new control rounding strat-
egy, proving the convergence of the new control strategy and verifying through numerical examples
that it significantly improves the solution accuracy of MIOCP.
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Figure 1. Comparison of the calculated values of state component xi for initial
value problem (IVP1) corresponding to two different strategies
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Figure 2. Comparison of the calculated values of state component x. for initial
value problem (IVP1) corresponding to two different strategies
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Figure 3. Comparison of the calculated values of state component xs for initial value problem
(IVP1) corresponding to two different strategies
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Figure 4. Comparison of the calculated values of state component x1 for initial value problem
(IVP2) corresponding to two different strategies
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Figure 5. Comparison of the calculated values of state component xz for initial value problem
(IVP2) corresponding to two different strategies
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Figure 6. Comparison of the calculated values of state component xs for initial value problem
(IVP2) corresponding to two different strategies
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