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ABSTRACT

Effective production scheduling is a major challenge, especially with the growing complexity and
dynamic nature of modern manufacturing systems. This paper introduces a hybrid optimization
approach that combines Genetic Algorithms (GA) with Multi-Agent Systems (MAS) to address the
difficulties of machine scheduling in complex production environments. The study demonstrates
significant improvements in reducing downtime, idle time, and overall production time, while also
enhancing efficiency and resource utilization>. The GA component optimizes task sequencing and
scheduling, while MAS enables real-time collaboration and dynamic updates to maintenance
schedules, allowing the system to adapt smoothly to operational changes. The results show that the
GA-MAS strategy is both robust and versatile, offering a practical and innovative solution to boost
productivity in modern industrial settings. This approach was tested in a company with multiple
production units facing various challenges that were hindering optimal efficiency. The results proved

the method’s effectiveness in meeting its goals.
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