
Proceedings of the 3rd Annual World Conference 
of the Society for Industrial and Systems Engineering,  
San Antonio, Texas, USA 
October 20-22, 2014 

ISBN: 97819384960-2-8 435 

Value Genetic Algorithm: A Lean Manufacturing Approach That Optimizes 
Activities That Add and Non-Add Value for Job Scheduling 

 
R. Baeza 

 
Affiliation Research Professor Department Industrial Engineering  

Instituto Tecnológico Superior del Sur de Guanajuato 
Av. Educación Superior #2000. C.P 38980  

Uriangato, Guanajuato: México.  
 

Corresponding author's Email: 
 

vinculacion@itsur.edu.mx 

Abstract: In this paper a value genetic algorithm (VGA) is developed for scheduling orders as an alternative solution for any 
industrial enterprise. The evaluation function is used to optimize the activities that add and non-add value. VGA uses the 
basic parameters of the value stream mapping: cycle time, inventory, number of machines, available time and efficiency as 
feedback data for evaluation function. VGA uses tournament selection, single-point crossover and mutation is performed 
with low probability. The parameters, individuals number, genes number and generations limit are determined randomly for a 
sensitivity analysis. Validation was performed in a SMEs textile company in southern Guanajuato. A robust range for 
programming jobs [5, 5000] is used. The algorithm converges less than one hundredth generation for orders under 100 jobs 
and more than a hundredth generation for higher orders of 100 jobs. As a conclusion, the results are discussed and future 
researches are presented. 
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1. Introduction 
 
Lean manufacturing is a philosophy based on two fundamental principles; eliminating waste and creating value 

(Murman et al., 2002). The concepts of lean manufacturing waste disposal have had significant impacts on various industries 
(Wan & Chen, 2008). The essence of lean thinking is the specification of value and simultaneously discovers waste, based on 
five principles proposed: specify value, identify value chains, make value flow and let the customer pull value and pursuing 
perfection (Womack & Jones, 1996). Some research using lean manufacturing philosophy listed below. Posada et al. (2010) 
present the results of a benchmarking between different companies in the garment sector which seeks to assess the degree of 
implementation of Lean Manufacturing, showing that the greatest weaknesses are time delivery of customer’s orders and 
deliveries just in time made by the suppliers of the company. Prida & Grijalvo (2011) presented and analyzed a study on the 
implementation of lean manufacturing in a major company in the Spanish aeronautical industry. The methodology applied 
was an important factor in the success of the project and led to the creation of a single model based on the intervention 
process. Cottyn et al. (2011) propose a method to analyze the alignment between lean manufacturing and manufacturing 
execution system, creating diagrams of lean activities and execution system in the same framework where valuable 
information is obtained. More & Pawar (2013) propose a concept of integration of six sigma methodology to the system of 
quality management in Indian textile companies as a need to improve the process and gain a competitive advantage. Hodge et 
al. (2011) presented a hierarchical lean implementation model structured in five levels for impact customer satisfaction, such 
as policy deployment, visual management, continuous improvement based on projects, standardized work and just in time 
tools such as kanbans, supermarkets and quick change over.  

The use of genetic algorithms is increasing in various productive sectors. There is a wide variety of applications 
such as Kenedy & Gopal (2014) performing work with large data stored in the cloud, which are reduced through process 
mapping, culminating with the use of a genetic algorithm to optimize files. Lin (2012) proposed an integrated system of 
design and production for a weaving factory, using genetic algorithms. There are two search engines in the integrated system, 
one for finding the parameters of tissue that allows the designer to obtain the best parameters in the manufacture of tissue and 
the other to the tissue structure. Chan et al. (2009) proposed to determine the best conditions for generating transfer batches 
in a job scheduling problem by developing a genetic algorithm. Chan et al. 2006 propose a genetic algorithm with dominant 
genes to cope with problems of distributed programming, especially in a flexible manufacturing system. Chaudhry & Luo 
(2005) provide a review of published research in genetic algorithms the top 21 Journal of Production and Operations 
Management from 1990 to 2001. In this research, applications programming activities predominate by 50%. Kim & Cho 
(2005) proposed an interactive genetic algorithm as a new trend in evolutionary computation. The algorithm uses the human 
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