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ABSTRACT

In this chapter, three meta-heuristic optimization techniques have been utilized to solve the fuzzy pro-
gramming problems in industrial production systems. This chapter outlines an introduction to real-
world industrial problem for product-mix selection involving eight variables and 21 constraints with
fuzzy technological coefficients and thereafter, a formulation for an optimization approach to solve the
problem. This problem occurs in production planning in which a decision maker plays a pivotal role in
making decision under fuzzy environment. Decision-maker should be aware of his/her level of satisfac-
tion as well as degree of fuzziness while making the product-mix decision. Genetic algorithms, pattern
search, and mesh adaptive direct search methods have been employed to solve the large scale problems
in real world industrial sector. The results for these techniques have been investigated thoroughly in
the form of 2D, 3D plots, and tables. The industrial production planning problem which was illustrated
in this chapter was solved successfully by these three meta-heuristic methods. The results are analyzed
along with the optimal profit function (objective or fitness function) with level of satisfaction, decision
variables, vagueness factor, and computational time (CPU).
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INTRODUCTION

Itis well known that optimization problems arise in
a variety of situations. Particularly interesting are
those concerning management problems as deci-
sion makers usually state their dataina vague way:
“high demand”, “low supply”, “average price”,
etc. Because of this vagueness, managers prefer
to have not just one solution but a set of them,
so that the most suitable solution can be applied
according to the state of existing decision of the
production process at a given time and without
increasing delay. In these situations fuzzy opti-
mization is an ideal methodology, since it allows
us to represent the underlying uncertainty of the
meta-heuristic optimization problem, while find-
ing optimal solutions that reflect such uncertainty
and then applying them to possible instances, once
the uncertainty has been solved. This allows us to
obtain a model of the behaviour of the solutions
based on the uncertainty of the meta-heuristic
optimization problem.

Fuzzy constrained optimization problems have
been extensively studied since the seventies. In
the linear case, the first approaches to solve the
so-called fuzzy linear programming problem
appeared in Bellman and Zadeh (1970). Since
then, important contributions solving different
linear models have been made and these models
have been the subject of a substantial amount of
work. In the nonlinear case (Ramik and Vlach,
2002) the situation is quite different, as there is a
wide variety of specific and both practically and
theoretically relevant nonlinear problems, with
each having a different solution method.

Inthis chapter, areal-life industrial problem for
product mix selectioninvolving 21 constraints and
eight bound constraints has been considered. This
problem occurs in production planning in which
a decision-maker plays a pivotal role in making
decision under a highly fuzzy environment (Vas-
ant, Bhattacharya, Sarkar and Mukherjee, 2007;
Vasant, Barsoum, Kahraman and Dimirovski,
2007). Decision maker should be aware of his/her

level-of'satisfaction as well as degree of fuzziness
while making the product mix decision. Thus, we
have analyzed using the sigmoidal membership
function, the fuzziness patterns and fuzzy sensi-
tivity of the solution. Vasant (2006) considered
a linear case of the problem and solved by using
a linear programming iterative method, which is
repeatedly applied for different degrees of satisfac-
tion values. In this research, a non linear case of
the problem is considered and proposed a various
meta-heuristic optimization approaches in order to
capture solutions for different levels of satisfaction
with a single and multiple run of the algorithm.
This various optimization approaches has been
proposed by Liang (2008), Sanchez, Jiménez and
Vasant (2007), Turbine, Seta and Vasant (2007),
Bhattacharya, Abraham, Vacantand Groan (2007),
Bhattacharya, Vasant, Starker and Mukherjee
(2006) and Jiménez, Gémez-Skarmeta and San-
chez (2004) within a soft computing optimization
general context. The detail on the nonlinear case
study will be provided in the following section.

The chapter is arranged in the following order.
Section 2 provides various methods applied for
solving the non-linear cubic objective function
with fuzzy technical constraints. The problem
statement for fuzzy production planning is illus-
trated in Section 3. It’s followed by experimental
results in Section 4. A comprehensive discussion
on the results and findings has been given in
Section 5. The chapter ends with conclusion and
future research directions in Section 6.

GENETIC ALGORITHMS

Since the late 1980s, there has been a growing
interest in Genetic Algorithms (GAs) - stochastic
optimization algorithms based on the principles
of natural (Darwinian) evolution. These have
been used widely for parameter optimization,
classification and learning. More recently, pro-
duction planning has emerged as an application.
A detailed introduction to GA’s can be found in

105



26 more pages are available in the full version of this document, which may
be purchased using the "Add to Cart" button on the publisher's webpage:
www.igi-global.com/chapter/novel-meta-heuristic-optimization-
techniques/64718

Related Content

Practitioner's View on the Future of Economic Decision-Making in Project Management: A
Research Note
Brian J. Galli (2019). International Journal of Applied Industrial Engineering (pp. 33-55).

www.irma-international.org/article/practitioners-view-on-the-future-of-economic-decision-making-in-project-

management/233848

Group Decision Making for Advanced Manufacturing Technology Selection Using the Choquet
Integral

Cengiz Kahraman, Selcuk Cebiand Ihsan Kaya (2013). Industrial Engineering: Concepts, Methodologies,
Tools, and Applications (pp. 1115-1134).
www.irma-international.org/chapter/group-decision-making-advanced-manufacturing/69331

Demand Forecasting in Hybrid MTS/MTO Production Systems

Moeen Sammak Jalaliand S.M.T. Fatemi Ghomi (2018). International Journal of Applied Industrial
Engineering (pp. 63-78).
www.irma-international.org/article/demand-forecasting-in-hybrid-mtsmto-production-systems/202421

Reserve Capacity of Mixed Urban Road Networks, Network Configuration and Signal Settings
Masoomeh Divsalar, Reza Hassanzadeh, Iraj Mahdaviand Nezam Mahdavi-Amiri (2017). International
Journal of Applied Industrial Engineering (pp. 44-64).
www.irma-international.org/article/reserve-capacity-of-mixed-urban-road-networks-network-configuration-and-signal-
settings/173695

Integrated Feature Technolog

Xun Xu (2009). Integrating Advanced Computer-Aided Design, Manufacturing, and Numerical Control:
Principles and Implementations (pp. 126-164).
www.irma-international.org/chapter/integrated-feature-technolog/8481



http://www.igi-global.com/chapter/novel-meta-heuristic-optimization-techniques/64718
http://www.igi-global.com/chapter/novel-meta-heuristic-optimization-techniques/64718
http://www.irma-international.org/article/practitioners-view-on-the-future-of-economic-decision-making-in-project-management/233848
http://www.irma-international.org/article/practitioners-view-on-the-future-of-economic-decision-making-in-project-management/233848
http://www.irma-international.org/chapter/group-decision-making-advanced-manufacturing/69331
http://www.irma-international.org/article/demand-forecasting-in-hybrid-mtsmto-production-systems/202421
http://www.irma-international.org/article/reserve-capacity-of-mixed-urban-road-networks-network-configuration-and-signal-settings/173695
http://www.irma-international.org/article/reserve-capacity-of-mixed-urban-road-networks-network-configuration-and-signal-settings/173695
http://www.irma-international.org/chapter/integrated-feature-technolog/8481

