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ABSTRACT 

For the proper planning of production processes in agricultur-

al companies, resources are needed that allow the develop-

ment of methodologies capable of bringing optimal solutions 

that support decision making. The aim of this study was de-

velop a prototype to optimize the profit of an agricultural 

company through the application of genetic algorithms. Ob-

taining data regarding production processes belong to a dairy 

company specialized in the manufacture of dairy products, 

located in the municipality of Caruaru, state of Pernambuco. 

An on-site visit was carried out to survey the entire production 

process of the products under study; interview with the busi-

ness owner to learn about their main market interests; collec-

tion of data for the elaboration of a business model, with 

emphasis on product diversification and improvement in the 

company's profit margin. From the data, an “AG planning” 

prototype was developed using the python language and the 

tkinter library. For the implementation, the objective based 

function was first developed. in profits and 10 restrictions 

were modeled based on manufacturing time of each product, 

number of employees and hours worked. Three repetitions of 

3, 6 and 10 executions of the algorithm were performed to 

verify the highest possible profit value. The most significant 

increase in the profit margin was identified infirst simulation 

with 3 runs. With the using genetic algorithms it was possible 

to plan the weekly production of the company. 
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1. INTRODUCTION 
In recent decades the milk production chain in Brazil has 

undergone important transformations technological[2]. Brazil, 

the development of agriculture has limited resources added to 

competition in the foreign market and the lack of a stable 

agricultural policy. In this context, the proper planning of 

activities in the properties it is essential, having as principle 

the application of methodologies that will bring optimal solu-

tions for the your Law Suit productive[9]. 

Thus small dairies find it difficult to stay on the market, be-

cause they depend on resources for investment and The your 

production can be affected by climatic factors, which makes it 

difficult to manage the raw material. In this context, the use of 

Operational Research with these companies can be considered 

a tool to support decision making andproduction control, both 

for small dairies and large industries [13]. 

According to [8] agricultural planning is the main instrument 

for the rural producer to achieve the established objectives. 

Martin (1994) mentioned that the production cost constitutes 

important information in the decision process and that esti-

mating this cost became simpler as the adoption of informa-

tion technology in the management of agricultural companies 

increased. [11] presented a study for the optimization of agri-

cultural properties in the Tarai region, in Nepal, aiming to 

increase the profit in properties of 1.5 and 5 ha. [8] created a 

computerized system with the objective of assisting rural 

business administrators in the planning phase of agricultural 

activities. This system sought to maximize profit from activi-

ties suitable for cultivation during the agricultural year. 

Linear programming problems are widely applied in the fields 

of organization and economic management companies, using 

as a methodology data from them in relation to the restrictions 

where are formulated like math functions for application. 

Os genetic algorithms are a class of algorithms that has been 

increasingly useds at resolution of these problems. They are 

characterized by being stochastic search algorithms that have 

development and functioning trailers to genetics, in which all 

new species are produced through natural selection in which 

the fittest survives generating offspring [10][4]. 

In the programming area, similar problems can be solved 

using linear programming methods from the modeling of the 

objective function with linear behavior. Using a set of con-

straints, in the form of mathematical equalities or inequalities, 

can be limited to region of possible values to be calculated by 

the objective function. After The modeling this function tends 

to be maximized or minimized by some kind of algorithm 

[1][7]. 

The aim of this study was develop a prototype to optimize the 

profit of an agricultural company through the application of 

genetic algorithms. 

2. RELATED WORK 
The study was carried out indairy company specialized in the 

manufacture of dairy products, located in the municipality of 

Caruaru, state of Pernambuco. Wanting to know what prod-

ucts this dairy should produce to make the biggest profit 

possibleand thus be able to expand your production respecting 

the restrictions of input and working hours. 

The company has been producing some dairy products: coalho 

cheese, mozzarella cheese, parmesan cheese, yogurt, cream 

cheese, long-life milk, butter and dulce de leche. This choice 

was due to the fact that even being products where there is a 

great equality of raw material, their financial return is un-

equal. The production of each of the products under study 

requires time, labor and ingredients for its processing, which 

are also called manufacturing resources. 

To determine a method where the optimal production plan of 
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this little dairy industry employed to following methodology: 

on-site visit for a better view of the entire production process 

of the products under study; interview with the company 

owner seeking to know their main market interests; data col-

lection and elaboration of a proposed model that uses, Given 

this situation, one can question how to prepare a production 

plan without changes in the company's portfolio, and respect-

ing at your limitations and themarket, also generating the best 

financial result for the company. Therefore, the company 

under study wants to establish a weekly schedule for the 

production of eight types of dairy products: coalho cheese (4 

kg packaging), mozzarella cheese  (5 kg packaging), Parme-

san cheese (4 kg packaging), yoghurt (package of 0.9 kg), 

cream cheese (package of 0.18 kg), long-life milk (package of 

1 kg), butter (package of 3.2 kg) and dulce de leche (package 

of 0.5 kg ). 

The objective function was written based on profits per unit 

presented by the products produced in the dairy: 

 through the best product mix, to maximize the company's 

profit, employing the concepts of operational research applied 

to linear programming. 

Z = 3x1 + 5x2 + 5x3 + x4 + x5 + 2x6 + 2x7 + 2x8 

On what: 

x1 = rennet cheese 

x2 = mozzarella cheese 

x3 = Parmesan cheese 

x4 = yogurt 

x5 = curd 

x6 = long life milk 

x7 = butter 

x8 = dulce de leche 

10 constraints were modeled based on nthe production capaci-

ty from the company according to the table below (table 1). 

Table 1. Agricultural company economic and production 

data 

 

Considering the time each product takes to be produced in 

hours and the fact that the company has 10 employees work-

ing 8 hours a day, which is equivalent to 400 hours a week, 

the following restriction must be respected: 

24x1 + 9x2 + 8x3 + 4x4 + 5x5 + 20x6 + 0.5x7 + 8x8 > 400 

 (maximum number of working hours) 

x1 > 100 

x2 > 100 

x3 > 100 

x4 > 150 

x5 > 150 

x6 > 250 

x7 > 100 

x8 > 200 

x1, x2, x3, x4, x5, x6, x7, x8 > 0 

The necessary parameters for the application of genetic algo-

rithms in solving the proposed problem (figure 1). 

 

 

Figure 1.– Flowchart of solving optimization problems 

with genetic algorithms 

 

Each of the genes will be assigned a specific corresponding 

letter. 

x1 = chromosome (0) 

x2 = chromosome (1) 

x3 = chromosome (2) 

x4 = chromosome (3) 

x5 = chromosome (4) 

x6 = chromosome (5) 

x7 = chromosome (6) 

x8 = chromosome (7) 

The influence of genetic parameters on the performance of the 

algorithm depends on the class of problems being dealt with. 

Thus, the designation of an optimized set of values for these 

parameters will depend on the performance of several tests. 

Initial tests show that the implemented GA converges more 

quickly adopting an initial population of at least 30 individu-

als. The maximum population size was set at 100 individuals, 

as values greater than that make the AG slow and did not 

produce better results. A mutation rate of 0.5% according to 

the literature was also used. 

The assessment (“Fitness”) checks if the chromosome 
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represents a good solution. The evaluation function is the 

objective function represented by equation 1. The 10 con-

straints of the model were used to verify whether the proposed 

solution is contained in the space of search. 

Took place 3 successive repetitions of 3, 6 and 10 executions 

to verify the functioning of the algorithm and the maximum 

values of the profits obtained by it (table two). The genetic 

parameters were configured as follows: number of individuals 

in the initial population = 30, mutation rate = 0.15%, maxi-

mum number of static generations = 1.000. We chose to use 

an elitism value equal to zero, as the algorithm normally 

converged to this solution. 

These values were stipulated for the genetic parameters after 

the execution of preliminary tests. The quoted values make 

the AG converge for the best results. 

3. RESULTS AND DISCUSSION 

Often the volume of information processed through the AGs 

is high, making the manual process unfeasible. Thus, a soft-

ware prototype was developed for thesolving the profit opti-

mization problem of an agricultural property using genetic 

algorithms. For this, the Python language, the Tkinter library, 

which allows the development of graphical interfaces in the 

Python IDLE environment, was used. 

The interface of the “AG Planning” prototype developed is 

shown in Figure 3. Figure 4 shows the basic flowchart of the 

“AG Planning” prototype. 

 

Figure 3. Software prototype interface "AG Planning” 

The results referring to the genetic algorithm implemented 

with a population of 30 individuals are shown in table 2. The 

values refer to the units of the products that should be pro-

duced by the company with the aim of obtaining maximum 

weekly profit. As for the number of individuals in the popula-

tion, higher values were not used because the algorithm took a 

long time to converge. With these values, the algorithm took 

around 20 seconds to converge to a solution. 

During executions, at some point the algorithm failed to con-

verge to a solution. These runs were filled with the value zero 

in table 2. 

Table 2. Values referring to units of products to be pro-

duced weekly referring to the three repetitions in which 

the algorithm runs 

In this way, the fitness of the individual is defined as the best 

solutions that present the highest profit values for the compa-

ny from the objective function. Through Graph 1 we can 

visualize these values generated through the simulation with 

the proposed algorithm. 

The best profit value for the 3-run simulation was BRL 

659.00, for the simulation with 6 executions R$ 666.00 and 

for the simulation with 10 executions the best profit was BRL 

667.00. Optimum profit was obtained for a larger number of 

runs. 

 

 
 

B
. 
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Graph 1. Fitness of the best individual of the generation 

for the simulation 1 with 3 runs (A), for simulation 2 with 

6 runs (B) and for simulation 3 with 10 runs (C). 

[10] used the technique of genetic algorithms in decision 

making in the production planning of a dairy cooperative and 

got The from first iteration with the initial population, com-

posed of 30 randomly generated individuals, with unit profits 

variesram from $598.5 to $700, and the twenty-first iteration, 

final population, after convergence, with the 30 individuals 

reaching the monetary value of $708 for the manufactured 

products. [12] used a alternative method using genetic algo-

rithm to optimize the profit of an agricultural property. The 

results obtained by the proposed method ranged between 

R$32,756.91 and R$34,387.08 against a profit of R$31,377.64 

without using the AG. 

4. CONCLUSION 

The results can be considered good since the objective of this 

work was fully achieved, that is, with the use of genetic algo-

rithms it was possible to plan the weekly production of the 

company. 

Genetic Algorithms proved to be an efficient tool in the opti-

mization of complex problems, such as in the case of optimi-

zation-related problems, in addition to not requiring any spe-

cial properties on the objective function, such as derivability, 

for example. 

The solution of this problem using the MS_Excel 2007 Solver 

tool, does not make its solution unfeasible with the application 

of genetic algorithms, since the latter is more general, indi-

cated, also, in the solution of problems. 
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