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(EJ» Summary

Balancing assembly lines is a critical activity in production and operations management, as it significantly enhances the
efficiency and effectiveness of the assembly line while eliminating idle time. Through line balancing, we can identify the nature
of activities and tasks performed on the line.

This research examines various methods used in assembly line balancing and adopts linear programming as the primary
approach to address the problem. A computer program was developed to automate the balancing process.

A custom algorithm was designed to handle both small and large assembly lines with high precision. This was achieved by
testing and integrating multiple algorithms, then developing a new one based on the best results. The program was coded in C#
using Visual Studio and rigorously tested through theoretical cases, simulations, and practical applications to verify its accuracy.

The resulting program optimally distributes tasks across workstations in assembly lines, providing precise solutions within a
wide range of constraints. It evaluates all possible configurations of line speeds and parameters, identifying the best

solutions among generated options with high accuracy and efficiency—eliminating the need for approximate or trial-and-error
methods.

The program employs advanced algorithms to solve complex problems related to production and assembly lines. It is designed to
determine the optimal ratios of machines and workers needed to achieve target productivity levels. Additionally, it calculates
various scenarios for line development, productivity improvement, and process optimization, helping factories determine the
best strategies for enhancement.

Using linear programming combined with other algorithms, the program determines production flow rates and optimal
workstation allocations. It processes input data about production stations and computes the best configuration for the entire
facility, considering constraints such as output quantities, material consumption, and time.

This tool enables efficient organization and planning of factory layouts, ensuring optimal resource allocation and operational
performance.
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