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Abstract: In this paper is presented the case of study to optimize the facility assembly line in John Deere specifically inside 
the chassis assembly line for this case is used three different methodologies. The first one the Systematic Layout Planning 
which is based in 3 fundamentals parameters: the relationship between departments, the space floor and the adjustment. The 
SLP has been the most used methodology to solve facility layout problem applying qualitative criteria. The second one ant 
colony optimization is a technique which it basic idea is to imitate the cooperative manner of an ant colony to solve 
combinatorial optimization problems within a reasonable amount of time and the last one Linear Programming can be defined 
as the problem of maximizing or minimizing a linear function subject to linear constraints, the constraints may be equalities 
or inequalities.  The goal of this paper is apply these methodologies in some different processes with other facilities including 
the tractor assembly line the best solution will be used to decide which methodology is the best to minimize the distance 
between work stations and their material and minimizing the material transportation too. Having minimizing the distance and 
the transportation the result of this will the maximization of the space floor and consequently the assembly line efficiency is 
increased.  If the Systematic Layout Planning, Ant algorithm or Linear Programming achieves the objectives with the 
assembly line constraints the best solution will be applied in the tractor assembly line to optimize the process. 
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1. Introduction 
 

               The layout problem can be defined as allocating a given number of machines in a given land to optimize an 
objective function subject to a variety of constraints of distances. In practice the facility layout problem is often solved by 
intuition, using the artistic and spatial skills of the human designer; however, when there are quantitative considerations 
associated with the layout problem, the human is at a disadvantage as compared to the specific methods. There are many 
techniques to solve the facility layout problem which can be divided in 3: qualitative methods, quantitative or exact methods 
and heuristic methods.  
             (Yang, Systematic Layout Planning: A study on semiconductor wafer fabrication facilities, 2013) proposes to use 
Muther’s systematic layout planning procedure as the infrastructure to solve a layout design problem. (M.A Shouman, 2010) 
Several integer programming formulations have been proposed for the facilities layout problem for example the QAP 
method. (Mehrjerdi, Vehicle Touting Problem Meta-heuristic approaches, 2012) The purpose of this article is to review the 
literature on the topic of deterministic vehicle routing problem (VRP) and to give a review on the exact and approximate 
solution techniques.   (Coba, 2008) presents a hybrid algorithm for solving plant layout which includes restrictions or 
priorities spatial proximity. The algorithm integrates two techniques that are based algorithms ant colony (ACO in English) 
and genetic algorithms that improve the solution set obtained by artificial ants. The information used is derived from the 
application data (distance between areas, flows between sections, areas capacities, etc). The aim of this work is to minimize 
the transportation cost constrained spatial character. (Maghsud, 2008) mentions that layout problems are one of the most 
important issues affecting the productivity of a company. It proposes a model for integrated nonlinear mathematical 
programming to solve the problems of distribution in two-dimensional layout. (Chen, 2007) model uses optimization ant 
colony to solve distribution problems layouts with multi-objective functions. What he mentions is that manufacturing 
engineers should be flexible and agile to the frequent changes that occur and need to be made on assembly lines regarding the 
distribution within them. (Chyuan-Wen, 2005) uses the formulation of a quadratic assignment problem (QAP Quadratic 
Assignment Problem for its acronym in English) to resolve layout distribution problems with an objective or multi-objective 




