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This research examines and presents novel approaches to production
planning and scheduling in Flexible Manufacturing Systems (FMS), with a
focus on Operations Research (OR) algorithms. The primary objective is to
develop optimization models and algorithms that can address the
complexities of FMS environments, scheduling production to maximize
productivity, reduce costs, and increase responsiveness to demand
fluctuations. The research methodology is quantitative in nature, based on
mathematical modeling and simulation. In this regard, Operations Research
algorithms—including metaheuristic algorithms (such as Genetic
Algorithm and Ant Colony Optimization) and extended linear and integer
programming methods—are utilized to solve scheduling problems at
various levels, such as job scheduling on machines and part transportation
scheduling between stations. Key results from the simulation of the
proposed models indicate significant improvements in indicators such as
Makespan, Machine Utilization, and reduction of Idle Time compared to
traditional methods. For instance, in simulated scenarios, an average
improvement of 10-15% in Makespan and a 5-10% increase in machine
utilization were observed. The main conclusion of this research emphasizes
that the application of advanced Operations Research algorithms serves as
an efficient tool for managing the complexities of Flexible Manufacturing
Systems, aiding organizations in achieving their operational and strategic
goals.
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