Geography (Regional Planning)

Autumn 2023. Vol 13. Issue 52
ISSN (Print): 2228-6462 - ISSN (Online): 2783-2112
Journal Homepage: https://www.jgeogeshm.ir/

Development of A Mathematical Model to Optimize Production Qutput Function in
Dynamic Manufacturing and Production Systems in Line with Regional Planning and
Sustainable Development

Amir Foad Sateie', Amir Najafi "2, Hossein Ghazanfari 3
Department of Industrial Engineering, Roudehen Branch, Islamic Azad University, Roudehen, Iran.
2. Professor, Department of Industrial Engineering, Zanjan Branch, Islamic Azad University, Zanjan,
Iran.
3. Assistant Professor, Department of Industrial Engineering, South Tehran Branch, Islamic Azad
University, Tehran, Iran.

—

ARTICLEINFO | Abstract

Abstract: Due to the importance of manufacturing and production systems
PP: 665-691 issues in modern businesses, in recent years, many magazines and researchers
have focused their research on this field. Manufacturing and production is an
emerging pattern in which production resources are hardware (handling
materials, equipment, tools and machines, computers), software (computer-
aided design, computer-aided production) and production capabilities (ability
design, production, maintenance, repair, management, simulation,
optimization) is virtualized and available to users in the entire manufacturing
and production cycle and allows the joint use of production systems and
resources produced at the global level. Manufacturing and production based on
new technologies is a solution that enables users to receive their requests in
different layers with optimal timing. Therefore, the main goal of this research is
to provide a mathematical model to optimize the production output function in
dynamic manufacturing and production systems. For this purpose, the
researcher first conducted a comprehensive and complete study of the research
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Keywords: literature, and after collecting the information, he selected and developed the
Mathematical Modeling, initial model, and in the second phase of the research, he started by obtaining
Genetic Algorithm, Ant statistical information and data from the relevant statistical community, to build
Colony Algorithm, the model. Its original and initial test was done. Since the problem of
Dynamic Manufacturing & | optimizing the production output function in dynamic manufacturing and
Production Systems production systems is included in the NP-hard category, it means that for such

problems, a quick and feasible solution has not been found in a reasonable time
from the genetic algorithm and ant colony in MATLAB software was used and
through the tools and methods of solving and analyzing them, the questions of
the current research were given a suitable and optimal answer.
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Extended Abstract

Introduction

A wide list of features is related to product
characteristics, process, workforce, materials,
technology and organization, which is referred
to as production system. The researchers
expressed the importance of the production
area as a source of competitive advantage in the
manufacturing company, but most of the
research is focused on the content of the
production strategy and the relationship
between several variables in this area, and less
attention has been paid to optimization issues.
It seems that one of the basic problems of
today's industrial society is the low quality
characteristics, the failure of products and
systems, which causes problems at different
levels of production, and it seems that the
variables and parameters that can be effective
in causing problems It is classified in two main
parts, which are: 1- Weakness in dynamic
manufacturing and production systems. 2-
Weakness in optimizing these systems. Every
product that is delivered to domestic and
foreign customers is evaluated by considering
the quality characteristics of the outputs. These
outputs are often referred to as critical quality
attributes and are measured by various
evaluation criteria. One of the important
characteristics of industrial production is the
question of the product's performance over time
so that it performs its task optimally.
Considering that the performance of the system
over time is a random phenomenon, the role of
probability and statistics in investigating the
random properties of the system performance is
clearly defined. By examining the background
and cycle of evolution of production line
balancing methods from 1966 to 2022, we
realize that production optimization techniques
and theories in this field, using mathematical
and experimental models, seek to solve the
problem of production line balance. Most of the
researches have been focused on reducing the
workstations and reducing the time period.
According to the existing problem, each work
order can be assigned to more than one specific
machine and each work order has a certain
weight, but the weight of the work order is not
the only determining factor, but factors such as
the importance of the work order, the physical
health of the machines are also important. In
terms of being ready to work and in terms of

providing the right output, the skill of the
human force, the start-up cost in a situation
where the production is faced with a large
volume and variety in the work order are also
decisive and important. Therefore, the purpose
of this research is to develop a mathematical
model to optimize the production output
function in dynamic manufacturing and
production systems, and it tries to answer some
of these issues and problems in the statistical
community in question, and in the output
function optimization section Manufacturing
and production systems, as the main solution to
the problem, analyze the issue.

Methodology

In terms of nature, since the research aims to
develop knowledge to be applied in a specific
field, it is considered to be of an applied type,
and the research method in this research is
inductive, analytical and field method. From
the point of view of the type of research, it is
experimental science. In the qualitative part of
information gathering, a non-random and
judgmental sampling method is used, which
has been used by experts for interviews,
discussions and group meetings. In the
quantitative section, all the data of the last 5
years have been sampled as daily data. Due to
the fact that the subject under study has
different stages of manufacturing and
production systems, there is a need for a large
number of independent and dependent
variables for the optimization part of the
production output function in dynamic
manufacturing and production systems, so in
order to analyze and Data analysis has been
done through MATLAB software to analyze,
draw conclusions and present the findings of
the desired data. Also, this research is
conducted in the field of production studies and
production line optimization, the place of this
research is in Iran, and the time of this research
is in the period of summer 1399 to winter 1401
AH and the information, statistics and The
documents are related to this time period. In
this research, the territory of the statistical
community, the subject of the research, in one
of the country's automobile manufacturing
companies, has been placed as a statistical
community from its spatial dimension and
geographical location.
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Results and Conclusion

The obtained results indicate the high
efficiency of the genetic algorithm in both time
and cost domains. Also, the results showed that
the problem was stable in all sensitivity
conditions and the genetic algorithm provided
more optimal results, which is a sign of the
high capability and large memory of this
algorithm in solving complex problems. The
present research was able to present an
approach that is completely practical to use in
planning and controlling the production line in
real conditions, the problem of planning
automatic and semi-automatic production lines
that face the variety of products and the number
and volume of multiple orders is that In a
moment, different orders are loaded from the
sales unit for production, and production
operational managers must be able to produce
these orders according to the conditions of
manpower and production machines, the
profitability of the orders, and the importance
of different customers, so that the minimum
Losses in operational costs are created and
customer satisfaction is achieved and the
company's competitive advantage is created
and maintained through timely production. The
methods presented as research records to
respond to the need for planning and
production control are more one-sided and
have looked at operational issues from one
perspective. This research tried to deal with the
problem of optimization of the production line
in a multifaceted manner and by considering
the following important components, it deals
with the operational concerns of planning in a
practical and scientific way. The components
involved in this research are as follows:
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