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Stochastic optimization method of automatic truck scheduling
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Abstract: The production environment of open pit mine is highly dynamic and uncertain, and truck scheduling often has the problem of
inefficiency in three indicators: traffic volume, transportation time and number of trips. In order to solve the above problems, a stochastic
optimization method for automatic truck scheduling in intelligent open pit mines is proposed. Assumptions are made for the scheduling
problem, which reduces the complexity of the problem to some extent. The objective function is set around the minimum of total traffic
volume, the minimum number of truck trips and the minimum of total transportation time, and the automatic truck scheduling model of open
pit mine is established in combination with constraints. Combined with genetic annealing algorithm, the parameters of the algorithm are set,
an initial population is randomly generated, and the fitness value of each scheduling scheme in the population is calculated. According to the
fitness value of the individual, the strategy is selected to select the scheduling scheme from the current population to enter the next generation
population, simulated annealing operation is performed, and a new population is iteratively generated to judge whether the stopping
conditions of the genetic algorithm are met, and at the same time, whether the stopping conditions of the simulated annealing algorithm are
met is checked. If any stopping conditions are met, the algorithm ends and the scheduling scheme with the highest fitness in the population
is returned. The test results show that the research method performs better in three indexes: traffic volume, transportation time and trip
times, which shows that the method is a truck scheduling method with good comprehensive performance.
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Road network of open pit mine
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Fig.2  Automatic truck scheduling scheme for open pit mine
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Fig.3 Comparison box diagram of total traffic volume
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