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Abstract: A mixed-integer nonlinear programming model is proposed to improve the transportation capacity of the
5 locks in the Three Gorges Dam and the Gezhouba Dam. Since the model is a large scale and NP-hard combinational
optimization problem in the real navigation environment, a hybrid simulated annealing algorithm is employed to search
the suboptimal solution composed of a lockage timetable and a ship scheduling, The search starts by trimming the existing
lockage timetable based on heuristic rules; the result is then used to compute the ship scheduling by the depth-first-search
(DFS) algorithm. The obtained solution is finally updated by the Metropolis rule. The experimental test in real naviga-
tion conditions shows that the algorithm is more desirable than the original heuristic approach. This algorithm has been
successfully put in the real navigation co-scheduling system for operation.
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