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Abstract

Regulation and control of inventories are one of the most significant areas of supply chain control. In
real-life circumstances, it becomes more and more relevant for businesses. Problems with the inventory
are popular in production, remanufacturing, repair and company processes, and many other important
applications. An optimization model for the inventory management of distribution undertakings has
been developed with the intention of reducing the overall total cost in production method unit time. In
this work, we will classify these methods (or models of optimization) into many forms with detailed
information that is more useful for inventory researchers to find the right method to solve the EOQ
system. Notice that Ford Whitman Harris implemented the method for the first quantity of economic
order (EOQ). Many researchers and scientists have so far tried to improve and expand the first version
to conform to real-world conditions, especially for manufacturing and supply chain administration.
Throughout an imprecise market and manufacturing climate, these attempts created by scholars in the
preceding century may be included in the inventory method. Fuzzy set theory / neural network/ artificial
neural network has also been effectively combined with EOQ models in the existing set theory. This
combination allows process and objective functions more complicated and has a complex structure and
involves a strong optimization system. Hence, this article provides complete literature about EOQ and
its extensions made by researchers in detail providing several issues, challenges, and future research
direction with respect to respective optimization models.
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I.INTRODUCTION to many sectors like the automobile,
pharmaceutical sector, etc. The technology zone
specializes in  motor automobile design,
production, manufacturing, marketing, and
income activities. The automobile zone is slowly
turning into the fabric industry's cyanosis inside
the world. In financial progress, the massive
increase has additionally been located for the
hobby and fee of the automobile industry. Goods

Today due to recent development in technology,
industries are looking forward to increasing their
productivity by maintaining information as
inventory for a long time. But, some useful
mechanisms are used to discuss with respect to
various inventory models for manufacturing
sectors. Note that manufacturing sectors belong
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have a fleeting life in the business subculture
nowadays. Because of the complicated
complexity of demand, designing marketplace
models (such as innovative policy) which could
efficaciously combine those ever-converting
sensible situations is pretty vital for researchers.
A kind of models/attempts (such as policies) had
been created to perform this intention. Note that
recollect that no progressive work has been
discovered out until now, however thorough
overview procedure, we can attain a conclusion
(for extra details, discuss with section 6) that
with deep learning to hold the extra correct and
progressive effects with appreciate to our
problems. The ultra-modern proposals are
searching to create correct forecasts and mitigate
the troubles created via way of means of the
irrational conclusions produced via way of
means of the sooner ones. These procedures
usually wvary from artificial intelligence
structures to mathematical techniques. The
intention of these studies is to examine, evaluate,
and summarize several processes, techniques,
and algorithms used to optimize and clear up the
equations of portions of financial order. We
discuss several points like the introduction, the
summary/ results of previous attempts (in the
previous few years) work.

To analyze the product management of
distribution undertakings, market research was
conducted first considering the equilibrium
between supply and demand [17]. Then, it was
believed that the demand cycle followed the
Poisson compound cycle, which was mutually
exclusive. Based on this premise, an
optimization model for the inventory
management of distribution undertakings was
developed with the objective of reducing the
overall total expense in the inventory method
unit-time. In addition, it proposed the optimal
computational formula for production costs.
Meanwhile, the researchers conducted
numerical simulation and sensitivity analysis,
taking for example the agricultural enterprises in
Aksu, Xinjiang, China. The desired stock and
optimum production costs were achieved by
continuous adjustment and alteration of the
parameter values in the model. Therein, the
numerical results showed that lead time
ambiguity greatly influenced the optimum
inventory strategy. In addition, it has been
shown that the research results provide the
agricultural  enterprises with a valuable

reference in terms of optimum inventory system
management.

Inventory storage is one of the supplier
companies' costliest operational costs relative to
other supply chain operations. Proper
management and evaluation of the stock
structures can notably enhance the income of a
company [33]. From the date, the first quantity
of economic order (EOQ) concept was
introduced by Ford Whitman Harris [3], more
than a century later. The EOQ problem is
arguably the easiest and most flexible inventory
model and is one of the basic ideology [13]. The
first one discusses the concept of uncertainty
nature with their basic theory [36]. Because of
its importance, many researchers are attempting
to adapt this model to capture real-world
situations.

The aim of this study (or our work) is to review
the papers published in the previous decade on
inventory and supply chain models, focussed on
optimization approaches and manufacturing
techniques. Section 2 reviews any prior
evaluations in the literature of the Blurry
Product. In Section 3, we explain the research
methodology used to collect the papers selected.
The papers' material about the methods of
solution is covered in Section 4. In Section 5, we
list several resources to study for potential
studies with further categorizations. The article
is eventually summarized in the last segment 6.

2. Literature Survey

Control and management of inventories are one
of the most important fields in supply chain
management. In real-life situations, it becomes
more and more important for companies.
Problems with inventory are popular in
production, remanufacturing, repair service, and
general business operations. The goal of this
work was to study, evaluate and summarize
different methods, algorithms to obtain the
solution of economic order quantity (EOQ)
models [23-28]. The results of this work help
inventory field researchers identify the best
novel approach to solve the inventory system
and its optimal policies. Here, they also grouped
various approaches into several sections with
further information that should help product
analysts find the best approach to overcome the
EOQ structures. In addition, they defined and
listed applications and services which have been
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included in previous similar studies. On the
basis of the premise, an optimization model for
inventory  management  of  distribution
companies was developed with the intention of
reducing the overall total cost in production
system unit time [7, 14-16]. However, the
optimum computational method for production
cost was introduced.

The estimated stock and average production
costs of different types of products were
obtained in the phase of numerical simulation by
continually changing the values of parameters in
the model [5, 8]. Their exploratory case study
examined supply chain techniques used to
handle resources in a US manufacturing
company's development operations [9]. The
foundation for this analysis was an established
value chain found within a specific entity,
utilizing the value chain method. They have
mentioned that deep artificial neural networks
(including recursive ones) have won numerous
competitions in pattern recognition and machine
learning in recent years [20]. This historical
review reviews relevant work in a succinct way,
much of it from the previous millennium. The
complexity in their credit score award tracks,
which might be chains of doubtlessly learnable,
causal connections among conduct and
consequences, separates shallow and deep
learners. In [30], research deals with the design
of a closed-loop supply chain for
manufacturing—remanufacturing—-transport—
warehousing, and comprises two devices for
manufacturing and remanufacturing, production
equipment, warehouse transactions, transport
vehicles, and recovery inventory.

The program suggested takes into consideration
consumer returns on used end-of-life goods. The
goal of this research is to concurrently determine
the optimal ability to manufacture stock, buy a
warehouse and car, as well as the optimal value
of end-of-life goods used returned [31-32].
Those four variable decisions minimize the
overall cost function. To explain the method, we
use a distinct flow model, which is meant to be
the most accurate. It has been mentioned that
one of the most important problems of corporate
management is the question of inventory safety
[34-35, 37]. As a rule, there is no specific
approach — the requirements are special to any
organization or business and have several
different characteristics and limitations.

The earliest academic work on inventory
management dates back to the second decade of
the last century but there is still considerable
interest in this scientific field. A significant
factor in the research activities is again
considering the efficiency of the operation.
Values of other variables are quite complicated
to describe, or perhaps impossible. Fuzzy
inventory management models occupy an
important place in such cases. This paper
analyses the potential parameters of current
inventory management models. An effort is
being made to provide an up-to-date analysis of
existing literature, based on explanations of the
features and styles of inventory control models
created. Hence this section discusses review
work related to our work. Now, the next section
will discuss several open issues and challenges
faced current by researchers or by industry
people.

3. Open Issues and Challenges

As we know, the demand for a product depends
on its supply and its price, i.e., whenever
demand for a product increase, the prices of that
product increase automatically. But, sometimes
some products are being sold based on seasons
like in summer, cold or on festivals, irrespective
of that, companies to make various innovative
satisfies to increase their profit via selling most
of its product. All corporations need to combat
for a long term or promote their product,
however from innovation to production,
production to marketplace, and marketplace to
the consumer, is a protracted process. For that,
several issues and challenges have been
presented in this work. Note that the primary
factor for a particular good or service is
contingent upon the profit of the businessman,
the cost of time devoted by the businessman,
combined with the cost of other factors of
production. The increasing difference between
the output rate and the cost of factor acquisition
attracted many companies/businessmen to enter
into manufacturing for producing cheaper items/
things. This accelerated the competition
between various producers in the market, and
they resorted to various techniques of
production planning and control. In this
dynamic situation the equilibrium of market
demand and supply forces, enforced
businessmen to innovate and implement
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different types of optimization technigues with
planning, production, and control mechanisms.

As discussed in section 2, there is no
mechanism/ neural network architecture, which
could perform any optimization task with the
same effect as human beings do. Many areas
where human performance could not be matched
by the existing neural network architectures are
in production planning control optimization and
decision-making. Some issues that arise in
analysing optimization techniques in inventory
models for manufacturing sectors where vehicle
routing and logistics network. Various authors
have presented various solutions for these issues
like:

3.1. Vehicle Routing

For vehicle routing suggested a less-capacitated
hybrid genetic algorithm for vehicle routing [6]
whereas [1], on the other side, offered the
answer to a vehicle routing issue with different
deposits and coincident pick-up and distribution
time periods. The authors have proposed a
hybrid solution combining GA with an iterated
local quest for an effective location-routing
problem as well as a time frame later considered.

3.2. Logistics Network

Logistics network preparation is a well-
calculated concern because of the effect it has on
supply chain performance and responsiveness
[4]. This process deals with the number of
facilities and plant sites, production customer
allocation, and warehouse delivery. Many
scholars have been focusing on designing
infrastructure and networks. The genetic
algorithm focused on the Monte Carlo
simulation to provide a continuous controlled
network schedule model of stochastic demands
and supplies [2]. The particle swarm
optimization strategy and GA in the supply
chain with closed-loop in a large network of size
[29].

3.3. Data Collection

Today’s Data is produced at very better prices
via way of means of human beings and clever
gadgets just like the Internet of Things (IOT),
which may be very hard to gather in a place. It
is the largest trouble of today’s clever era.

3.4. Data Filtration/Data Cleaning

After collecting data for our models, we need to
filter it or clean it with modern tools, but
choosing modern tools is the biggest issue and
challenge today. Note that for that skilled people
also required or cleaning data (removing noisy
data, etc.) which is also a big burden today.

3.5. In-depth Surveys of Planning and Control
Functions

This is the most issue, people need to do in-
depth planning and deliver appropriate results,
but they never do. So, it is still a big problem/
issue for the manufacturing sector.

3.6. Selecting and Studying Specific Functions

Here examine the precise capabilities like
automation process, inventory process, reliving
process, filling process, Supply Chain process,
etc.

3.7. Scrutiny/ Audit/ Verification of Standard
Process Sheet (at regular interval)

Skill people are required which is a popular
issue and challenges.

3.8. Technology for intelligent systems

We require innovative technology and solutions
for today’s systems/ generation, which is a
complex issue to issue. Enabling smart devices
everywhere comes with security and privacy
issues.

3.9. Testing of Derived Models

It is also a popular issue because required skills
to test derived models.

3.10. Expected output or trusted on output
received

Can we agree with acquired results, it's far
beneficial to us or not? It continues to be an open
trouble. Note that no machine or entrepreneur
predicts accurate results about production and
consumption.

In addition to vehicle routing and logistics
network, there are other considerations relevant
to order fulfilment such as replenishment
strategy management with a specific number of
warehouses and retailers, plant location and
manpower transfer scheme utilizing Genetic
Algorithm, etc. Hence, this section discusses
several open issues and challenges faced today
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in handling inventory models for the
manufacturing sector. Now, the next section will
present several future research directions for
future researchers (related to the respective
area).

4. Future Research Directions

In this literature review, papers on various
inventory models published over the past two
decades were categorized and surveyed within a
given supply chain structure. The key fields
discussed in the recent ITI literature are general
styles, lot size, routing, transport policy and
style selection, VMI, and environmental
concerns. There are several main areas for future
research. Although specific future research areas
are described by ITI model type i.e., General
integrated transportation—inventory —models,
integrated transportation — inventory models
with lot sizing, integrated transportation—
inventory models with routing, Special subjects
included transportation — stock models, it has to
be cited that every one of those regions will gain
from enriching the delivery chain structure,
commodity characteristics, and transportation
characteristics.

There are several ways to address the holes in
resource management design approaches and
strategies, with an emphasis on FEOQ models
and their extensions in particular [10-12, 19]. In
summary, future research lies in finding the
optimal solutions for inventories models, an
optimization method for producing a product,
etc., without a heavy loss of entrepreneur/
businessman. Hence, this section provides
several research directions for  future
researchers. Now, the next section will discuss
an open discussion, i.e., will discuss benefits of
proper planning by human beings/entrepreneurs
and technology.

5. An Open Discussion

Product consistency and market fluctuations are
implicit in actual issues with the inventory.
Stock structures that contain these complexities
are mostly focused on the idea of randomness
and are often treated by the principle of chance.
In reality, though, there is probably a loss of
empirical proof to degree the distributions of
chance for random variables. An overview of

more than one article observed that GA-
primarily based totally optimization and hybrid
techniques are greater suitable in answer
processes relative to different heuristic and
meta-heuristic approaches. In addition, we can
don't forget that there are many synthetic
intelligence approaches, including adaptive
network-primarily based totally fuzzy inference
scheme (ANFIS) [22] and the gene appearance
programming (GEP) [21], collectively with
decision-making strategies that can be recycled
to increase the EOQ model processes. With
having an argument with other attempts, we find
that optimization, efficiency, and accuracy are
three major parameters required in every
application/ sector to make it successful. For
that, proper planning with experienced people/
skilled people and technology can produce a
better solution [18]. The planning and control
with technology may provide the following
results to the industries/businessmen:

5.1. Optimum Utilization of Capacity

Technology can provide accurate demands
require in a specific area/ region based on
analysis large amount of data.

5.2. Inventory Control

Proper planning by deep learning or robotics,
incidents can be reduced at a certain level. It will
also help industries to ensure that the right
supplies are available at the right time (for a
specific region).

5.3. Economy in Production time

Also, technology with humans can reduce the
cycle time and increase the turnover via proper
scheduling.

5.4. Ensure Quality

Obviously, with data analysis, i.e., based on
collected feedback from customers or audit
people, quality can be improved.

Hence, this section discusses an open discussion
with respect to the role of technology in
industrial sectors and how it can be suitable for
maintaining inventory system for manufacturing
industries. Now, the next section will conclude
this work by including several future
enchantments for future researchers/ industry
researchers.
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6. Conclusion

This research work presented a compilation of
recent literature reviews on conventional
inventory models. Issues were also addressed
about the parametrization of conventional
inventory models. The work study also offers a
base for researchers already involved in
studying fuzzy product models, and ideally, new
expansions will be exposed and encouraged in
applying the fuzzy-based system theory in
inventory management. Each model, based on
those premises, has its advantages and
drawbacks, but nevertheless, many researchers’
focuses to develop models of inventory system
utilizing methods like fuzzy logic. The presence
of such a quantity of models indicates that one
of the correct approaches is the fuzzy set theory,
which may suppose a great advance in product
administration. In near future, to develop a
Decision Support System (DSS) based on
identified criteria like interview questions, use
data analysis (with knowing total demand for
future) for the selection and ranking of inventory
models and lot-sizing techniques that will be
demonstrated with real-world applications
(related to manufacturing) like automobile
sector, pharmaceutical sector, etc. For future
work, we need to develop some optimization
techniques which will be based on deep learning
or neural network (like Swarm optimization,
Nature-inspired optimization algorithms, etc.)
for several inventory models (for the
manufacturing sector).
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