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Abstract: Nowadays every competitive advantage in the industrial sector is temporary, and manufacturing firms in an effort 
to remain competitive must innovate in their production systems. That's why it is not enough to invest in expensive 
machinery, and it is imperative to develop methodologies of each organization to improve its processes. This work focuses on 
the development of a tool for process improvement based on genetic algorithms in a maquiladora industry of Juarez, 
Chihuahua, Mexico. This instrument aims to optimizing a workstation setup, whose cost function is given by a time study in 
relation to the basic motions of reach, grasp, move and release, which represent almost 50% of all work in a workstation. The 
purpose of the algorithm is to find the best set up of equipment and material at the station; therefore, obtaining a better flow 
in the station which directly impacts the flow of the production line. As a result, it is obtained a decrement in terms of time 
and unnecessary motions which leads to increase productivity in the process. 
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1. Introduction 
 
Nowadays, industrial engineering has greatly favored the creation of better working tools by the development of 

techniques such as: time study, work study, queuing theory, operation flow chart, ergonomics, operations research, 
simulation, line balancing, among others. These procedures have been implemented in different areas of industry always 
looking for improvement and optimization of production and/or services in general.  

Global competition has forced industries to be in a constant search of technology to improve their processes. 
However, any technology that involves an advantage is temporary; hence, it is imperative for organizations to be innovating 
in the development and implementation of technological advances in order to remain competitive (Meyers and Stewart, 
2001).  

Currently, many manufacturing companies in Mexico say they invest in technological advances to improve their 
operations; nevertheless, this development is limited to the acquisition of expensive modern manufacturing equipment which 
many times are not well used and become obsolete in a short period of time. Technological advances also include the 
progress and implementation of techniques developed in recent years. Therefore, a question arises that every modern 
administration must make: Is it necessary to start investing in new approaches and not only in expensive advanced 
manufacturing equipment in order to improve productivity? The answer is quite simple: YES. Several companies around the 
world are developing their own methodologies and implementing them in their processes, leveraging the usability of new 
approaches such as artificial intelligence, mostly exploiting the creativity of its employees. Nonetheless, this type of 
intelligence seem to be far from being implemented especially in the manufacturing industry in Mexico, specifically in the 
area of Ciudad Juarez, Chihuahua, which is one of the primary manufacturing zones in the country. It is important to mention 
that this sector (Juarez), represents 50% of the exports of the manufacturing automotive sector in Mexico and the assembly 
plants association AMAC (Asociación de maquiladoras A.C.) has in its records 352 enterprises as members in different areas, 
this data indicates the economic importance of this region (INEGI, 2010). 

The international scientific community has shown increasing interest in implementing artificial intelligence in all 
possible areas. Table 1 shows evidence about some works of a quite popular artificial intelligence technique, the genetic 
algorithm. 
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