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Abstract

Due to the inherent complexity " of
transportation systems in open-pit mines,
traditional planning methods are often unable
to address the dynamics and uncertainties
inherent in these processes. In this study, a
simulation system based on reinforcement
learning algorithms has been developed. to
simultaneously optimize the allocation and
scheduling of shovels and trucks in open-pit
mines, with the aim of improving operational
efficiency. In this system, an intelligent agent
is trained using reinforcement learning
algorithms to.make efficient decisions
regarding vehicle Trouting, loading and
unloading scheduling, and optimal resource
allocation. The results of the model
implementation show that the use of the Q-
learning algorithm leads to learning the
optimal allocation of trucks to shovels and
outperforms two simpler comparative
models. By gradually updating Q values and
learning from previous experiences, this
algorithm learns an optimal decision-making
policy, which ultimately leads to an increase

in the number of successful downloads and a

significant improvement in the efficiency of
the entire system.

Keywords: Simulation, reinforcement
learning algorithms, shovel allocation and
scheduling, truck allocation and scheduling,
open pit mines.
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