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ABSTRACT 

 The ideas of inventory management and fuzzy set theories have been studied and published 

exclusively by Elsevier throughout the years to include them in this line of inquiry. We felt a 

need for a systematic and complete examination of recent breakthroughs in fuzzy inventory 

management, so we focused on illuminating major developments and providing direction for 

future study in this area. We review and provide a selection of current literature highlighting 

this subject's importance. The methodology used to obtain sample papers is discussed, and 

the articles are then analyzed. Around 30 articles were discovered and categorized based on 

the common traits of the models. The new underexplored territory was uncovered by 

evaluating several model components.  

 

1. INTRODUCTION 

In the modern competitive industry, an inventory system is unquestionably one of the most 

challenging tasks businesses may face. The most important objective of this study is to 

contribute toward closing the knowledge gap in the field of fuzzy inventory models. The 

industry relies heavily on its inventory, making it the most significant component. Inventory 

management aims to reduce the amount of goods that are kept on hand. During times of high 

and variable demand, it is of the utmost importance to effectively manage supplies to save 

money on expenses associated with changes in production rates, costs of sales that are not 

needed and back order penalties. There are only two unanswered questions about a stock: 

when and how much. The production-inventory control model includes the Economic 

Production Quantity (EPQ) model of how much to produce and the Economic Order Quantity 

(EOQ) model of how much to order, which are used to establish the optimum production and 

purchase order amounts, respectively. F.W. Harris developed the EOQ model, and E.W. Taft 

refined it in 1918 to produce the EPQ model. EPQ is an efficient product quality 

Management, which is a vital approach to controlling productivity. Similar assumptions are 

made in the EPQ model about the nature of demand, the quality of the product, the nature of 

the inspection process and the possibility of looking over mistakes, the rate at which products 
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depreciate, etc. However, the EPQ model serves many important functions. The method is 

used to plan out the manufacturing schedule. The models may accommodate several 

limitations and needs associated with industrial planning. 

 

Zadeh pioneered the concept of Fuzzy set theory in 1965. He devised one of the best 

strategies for getting around these limitations. A decision-making issue was first applied to a 

Fuzzy set by Zadeh and Bellman in 1970. In 1974, Tanaka et al. defined fuzzy goals with a 

fuzzy constraint. Zimmermann (1976) suggested resolving multiobjective linear 

programming problems using fuzzy logic. The fuzzy set theory is currently widely used in 

inventory management systems. In 1981, Sommer applied the Fuzzy notion to issues with 

production and stockpiling. The GP technique, developed by Duffin et al. in the 1960s, is an 

effective approach to solving nonlinear programming problems. Kotchenberger first applied 

the GP method to the original inventory issue (1971). De et al. (2001) devised a 

replenishment strategy based on the extension principle for finitely production items whose 

depreciation rate is represented by a triangular fuzzy number. Jain (1976) was the first to 

suggest the methodology of sorting fuzzy numbers.  

The main objective of the research is that the paper's key themes are constructing a 

mathematical fuzzy EPQ model and implementing a fuzzy solution. Overall, we only include 

studies that use fuzzy solutions in our research. The topic of inventory management which is 

fuzzy in nature is the only subject of this study. In today's rapidly evolving and fiercely 

competitive business environment, the accuracy of the inventory management system is less 

certain than it would be with the use of more traditional methods. 

2. LITERATURE SEARCH 

Inventory management-related phrases (such as "inventory management," "inventory model," 

"EPQ," "Economic Production Quantity," and "inventory") were grouped into a separate set 

of keywords. Definitions for "fuzzy set," "fuzzy," "fuzzy number," "fuzzy economic 

production quantity," and "membership function" may be found in the following collection of 

terms that make up Fuzzy Set Theory. After reviewing it thoroughly, articles were grouped 

under various sections according to research keywords, and each paper's core content was 

compared, examined, and researched. Figure 1 shows the techniques for searching the 

articles.  

 
FIGURE 1:  PAPER SEARCH TECHNIC 
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3. METHODOLOGY:  

An inventory management system is a method that allows tracking the items along the whole 

of the supply chain, from the point of purchase to the end of the final sale. It determines how 

to approach the management of inventory for the company. In recent years, many researchers 

have modelled the principles using a variety of methodologies. Sujit Kumar et al.  [1] uses of 

a complicated neutrosophic set in a production inventory model is the topic of this paper. The 

real and imaginary portions of a fuzzy doubt set, which are the membership functions of 

fuzzy variables, are created. The "real and complex" membership functions are defined from 

a psychological perspective. Shib Sankar Sana et al.  [2] have fuzzified the EOQ crisp model 

by including backlogged inventory. 

In contrast, consumer demand changes depending on the selling price and the effort 

put into promotional work. When there is a stock-out scenario, the demand rate goes down as 

the length of the shortage period goes on, but eventually, it goes back up to its starting rate 

since promotional efforts are still being made. The cost function includes the costs associated 

with setting up, maintaining inventory, making up for shortages, and producing promotional 

efforts. It is assumed that the coefficient vectors of the relevant cost function for 

minimization are fuzzy numbers, and then these fuzzy numbers are converted into interval 

numbers. The expenses connected with setting up, keeping an inventory, compensating for 

shortages, and performing promotional efforts are included in the cost function. 

 Salih, and  Gokhan Akyuz et al. [3], because food is perishable, the relevance of 

inventory and production choices in the food industry is growing. This is because of the 

nature of the industry itself. As a consequence, there is an increase in the prevalence of 

societal issues such as scarcity, wastage, and the expense of manufacturing. Demand, delays, 

and inefficiencies bring uncertainty in the food production system. Effective decision-making 

methods were used to cope with the unpredictability of some elements in the food inventory, 

production issues, storage, and production operations. To take fuzzy parameters into account, 

a linear programming (LP) model is used. The goal is to reduce the amount of wasted food 

and the expenditures incurred as a result of these actions.  

Barun Das et al., and Manoranjan Maiti et al. [4], it is possible to calculate the optimal 

productivity and stock level for a specific known market model. The limitations of a 

production model were resolved as a bang-bang control challenge within a constrained time 

horizon. When formulated as an issue of optimum control issue, the overall cost may be 

reduced to its minimum. It was solved by using Pontryagin's concept, the requirements 

established by Kuhn and Tucker, and the generalized reduced gradient (GRG) approach. To 

account for inflationary forces, Madhab Mondal et al.  [5] studied a manufacture-rework 

model set in a fuzzy rough environment has been presented. The purpose of the study effort is 

to come up with choices that may be made by a decision maker (DM) who would want to 

maximize the overall profit over a certain period horizon. The model is addressed through the 

use of a gradient-based nonlinear optimization technique. The issue is posed as an optimal 

control problem. 

 The mutual relation between manufacturing and several markets is the focus of 

Bibhas Chandra Das et al.  [6]. The manufacturer provides partial payment to the consumers 

in exchange for their collection of completed goods throughout the production run period. 
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This paper describes the mutual connection. It is considered that there are two distinct forms 

of degradation, one for completed goods and another for raw materials. These two categories 

are described below. A method for finding a solution is described in this article to get the 

fuzzy optimum profit for the suggested integrated production inventory system maximizing 

production cycle time. 

 

4. LITERATURE REVIEW 

After a comprehensive evaluation of the literature, the papers were sorted into parts 

based on the research keywords and the primary content. Figure 1 displays the research topics 

that have been explored in recent years. Fuzzy inventory models are primarily classified 

Fuzzy Economic Production Quantity (FEPQ), which include multi-period and item 

inventory and control, supply chain, imperfect production, deterioration, inspection, rework 

or remanufacture, shortages with and without backorder and partial backorder, trade credit 

periods with pre- and delayed payments, and so on.  

In the content analysis section, each article was discussed and contrasted based on the 

demand types and the inventory models. The researcher utilized a wide range of techniques, 

including fuzzified elements, membership functions, and fuzzification and defuzzification 

methods, to solve the mathematical models in fuzzy inventory models. Genetic Algorithms, 

Geometric Programming, an Intuitionistic Fuzzy Optimization Technique, hybrid fuzzy goal 

programming, a Fuzzy Goal Programming Technique, and so on were frequently used. 

Combining these appealing topics will enable us to identify study gaps and may serve as a 

new research direction. 

 

4.1 SINGLE & MULTI-PERIOD  

Real-world uses of fuzzy logic have included creating single & multi-period lot-sizing 

models. Ravi Shankar Kumar et al. and  Goswami et al.  [7] have defined a single-period 

inventory model in an inaccurate and statistically unpredictable environment, which is the 

subject of this paper's investigation. When there are elements of both fuzziness and 

randomness present at the same time. The uncertainty caused by stochastic variation in 

demand is something that we will treat as a random variable. The changing duration of the 

procedure and the proportion of products with imperfections in their quality are examples of 

fuzzy random variables (FRVs). The model sets limits on the budget as well as the deficits 

that are acceptable.  

 

Shib Sankar Sana et al. [8] exclusively focused on demand quantity as a result of the 

fact that the primary purpose of any equipment is to fulfil the necessary demand promptly. To 

maximize the value function for the choice variables—regular interval production plan, under 

scheduling system, productivity level improvement, and level of production reduction, 

referring to an L.P.P.—we developed a multi-manufacturing inventory model. As a direct 

result of this, we can come to the conclusion that products of this sort are only appropriate for 

use in manufacturing facilities of a modest to medium scale.  

 

 



AN ENTIRE ANALYSIS OF THE CONTEMPORARY FUZZY EPQ MODELS 

 

Section A-Research paper 

 

1187 
Eur. Chem. Bull. 2023, 12(Special Issue 1), 1183-1196 

4.2 OBJECTIVE INVENTORY MODELS 

Irfan Ali et al.  [9] Researched a multiple-item, multiple-objective inventory model with 

back-ordered quantities that incorporate green investment and were created as part of an 

effort to contribute to environmental preservation. The goal is to enhance the profitability 

ratio for cumulative back-ordered quantities, lower the total penalty function due to green 

investment, minimize waste created by the inventory management system every cycle, and 

reduce holding costs. The suggested model is based on fuzzy goal programming and is solved 

using the LINGO optimization tool. The model offers a productive and encouraging optimal 

solution with comprehensive achievement values that cover decision-makers' happiness with 

multiple objectives and variable demand. Ghanbarzadeh-Shams [10] discussed a production 

planning issue that involves several products, various sites, and numerous periods connected 

with reverse logistics while dealing with uncertainty. Samarjit Kar et al.  [11] worked on the 

multiobjective issue. 

 

4.3 CARBON EMISSION 

Irfan Ali et al.  [9] Reduce the overall waste generated by the inventory system cycle by cycle 

and the overall penalty cost incurred by investing sustainably. Costs associated with pollution 

prevention, pollution control, power used in manufacturing and greenhouse gas emissions all 

go into the equation. Any recommendations that can be gleaned from the model's success 

would be welcome by manufacturing industry decision-makers.   Priyan et al. [12] estimate 

that the entire amount of carbon emissions is produced during transportation and storage. 

Subrata Panja et al. [13] followed a manufacturing firm in order to produce a good in such a 

manner that there would be fewer emissions of carbon emission produced during the whole of 

the production process, and goods will be ecologically sustainable. There will be less of an 

impact on human health, referred to as "greening," and this is the situation in which the term 

"greening" is used to qualify. And the phrase "greening improvement level" refers to how 

much of an improvement must be made to the product's greening level to make it to a point 

where the product's negative impacts on the environment and human health are reduced and 

where market customers can also buy the product at a price that they have determined for 

themselves. A raw material source, producer, and retailer make up the three nodes in this 

sustainable supply chain model. The producer must pay part of the development costs for 

each cycle to increase the degree of environmental friendliness of the produced items. The 

development cost incurred throughout each cycle in manufacturing items with a green degree 

of 1. This research focuses on calculating the green degree of a completed product within the 

context of an imperfect production system, in which the cost of production depends on the 

green degree of the product that is created.  

Amalesh Kumar Manna et al. [14] have suggested a production inventory model that 

considers carbon emission with a time-dependent defective rate, the greenness of the stock 

dependent, and production rates while considering interval uncertainty. When the goal is to 

cut down on carbon emissions on a big scale, it is important to consider reduction technology. 

This technology is then developed mathematically using interval differential equations and 



AN ENTIRE ANALYSIS OF THE CONTEMPORARY FUZZY EPQ MODELS 

 

Section A-Research paper 

 

1188 
Eur. Chem. Bull. 2023, 12(Special Issue 1), 1183-1196 

parametric interval methods. An average profit associated with the model may be derived via 

the use of interval mathematics and solved through the use of meta-heuristic algorithms.  

 Goswami et al.  [15] have examined a scenario-based study on the sponge-iron 

industry (SI), it is witnessed that pollution can be reduced by recycling and improved to 

enhance the living situation of the inhabitants associated with acquiring waste materials. 

Additionally, through applying the triangular dense fuzzy lock set (TDFLS) rule, we have 

experienced the adaptability of many different cost vectors to cut down on pollution and 

financial loss in the interest of socioeconomically sustainable development. This was 

necessary because of the financial constraints imposed by industrial management. Preety 

Poswal et al. [16] have devised a strategy for the manufacturing phase that considers carbon 

emissions in a fuzzy manner and applies it to both the original manufacturer and subsequent 

remanufacturers. It is easier to deal with uncertainty in the production process when input 

parameters, which include manufacturing, remanufacturing, and retailing costs, are 

represented as fuzzy trapezoidal values. This piece aims to construct a manufacturing model 

to reduce total costs as much as possible by considering trade-credit regulations, product 

recycling, and the consequences of carbon emissions. 

Apart from fuzzy EPQ models on a general level, many researchers, Muhammad 

Tayyab et al. [17], Snigdha Karmakar et al. [18], Wakhid Ahmad Jauhari et al.  [19], 

Subhendu Ruidas et al.  [20], Priyan et al.  [21] Have included carbon emissions in their 

recent research, which shows concern for the environment. The latest study was conducted to 

determine how individual customers and the business sector might collaborate to forge a 

more environmentally friendly path. The process of coming up with new ideas began with a 

concentration on carbon emissions, the harm these emissions do to the climate, and how some 

alternatives can be employed to cut down on and ultimately eliminate the carbon footprint. 

5. DISCUSSION ON VARIOUS DEMANDS 

Vijayan and Kumaran (2008) investigated and evaluated inventory models in a fuzzy 

environment where a portion of demand was backordered, and leftovers were dropped and no 

longer available. They assume that set-up, carrying, and shortage costs result from lost sales, 

which is uncertain. It is extremely difficult to estimate the need for decision-making in the 

modern world.  

5.1 FUZZY DEMAND 

Priyan et al. [12] have proposed a continuous twin inventory model considering fuzzy 

demand, wherein the rate of the demand and usage of energy is represented as trapezoidal 

fuzzy numbers and utilizing the signed distance approach, the fuzzy total cost is estimated, 

and defuzzification is done using the above approach, to determine the best choice variables, 

we develop a restricted NLP and construct a strategy based on the Lagrangean multiplier. 

Partha Guchhait  et al. [22] discussed the fuzzy demand for a recently introduced product, 

which is produced by mixing a fuzzy production rate into an imprecise manufacturing 

process. Demand coefficients and the product's lifespan have a fuzzy quality to them as well. 

https://www.researchgate.net/scientific-contributions/Snigdha-Karmakar-2231277769
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A period during which a predetermined price reduction is offered is included at the beginning 

of each cycle the manufacturer runs. The price per unit is another factor that influences 

customer demand. The fuzzy differential equation is used to develop the model since both the 

production rate and the demand are based on fuzzy differential equations since both the 

production rate and the demand are uncertain. Correlating inventory costs and components 

are determined using fuzzy Riemann integration. It is possible to earn a portion of the profit 

from the planned horizon.  

Furthermore, Ghasemkhani et al.  [23] Deal with fuzzy demand and product 

longevity, which necessitates unpredictability and the integration of production-inventory-

routing. Uncertainty is highlighted as a significant issue in this article. The study provided a 

novel approach that can manage the system's profitability for the perishable commodity 

Production Inventory Routing Problem (PIRP). This research aims to calculate the amount of 

production and shipping that should be done throughout each period to achieve the maximum 

overall benefit. Majumder et al. [24]  investigated degrading products covered by a partial 

trade credit policy and including both fuzzy demand and crisp, an EPQ model has been 

developed. When we calculate the fuzzy demand, it is represented as a triangular fuzzy 

number that takes into account both the upper and lower alpha cut. The weighted sum 

approach is used to reduce several objectives to a single one and determine the optimal cycle 

time to reduce the overall average cost.  

5.2 RAMP-TYPE DEMAND 

Researchers have recently begun investigating the ramp-type demand pattern for new items 

that are introduced in the market and are time-dependent. Mahapatra et al.  [25] have 

developed an inventory model in production for degrading products. The demand rate is a 

ramp-type, subject to inflation and scarcity under fuzzy constraints. A Weibull distribution 

with two parameters is utilized to represent the deterioration rate. We have examined the 

impact of hyperinflation when there is a scarcity of goods over a predefined time horizon 

level because inflation erodes the price. A shorter manufacturing cycle results in decreased 

total cost, which might assist them in managing their ordering cycle. We also examined two 

scenarios: one with crisp variables and one with fuzzy variables. Shilpi Pal et al. [26] have 

discussed an EPQ model for degrading products with a ramp-type demand rate. The 

production rate of a particular item with a limited capacity is related to the pace at which it is 

consumed. The pace at which the object loses quality is used as one of two parameters. 

Whenever there is no scarcity in the supply, and the model is within a limited time horizon, 

Weibull's distribution, which also considers the impact of inflation, is used to solve the model 

in its crisp form. And the purpose of this paper is to arrive at the best possible answer for the 

manufacturing time to minimize the current value of the overall cost of the entire 

replenishment cycle, as well as to determine whether or not crisp or fuzzy outcomes are 

preferable.  
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5.3 FUZZY STOCHASTIC DEMAND 

Ravi Shankar Kumar et al. and  Goswami et al. [27] deal with a limiting production rate and a 

fuzzy stochastic demand rate; this article measures the effect on the reorder level production 

strategy inventory system. By assuming that consumer demand is a random variable with 

concealed distribution information, this work aims to broaden the application of the 

traditional EPQ model to an environment characterized by stochasticity. The min-max 

distribution-free technique, often known as MMDFP, is used in this operation. Consider the 

demand rate a fuzzy random variable as we expand the model in a fuzzy stochastic 

environment (FRV). The MMDFP for an FRV will be extended as part of this procedure, 

which is the second purpose of this research. The fuzzy random renewal reward theorem is 

used to establish the mathematical formulation of the model. 

 

6. METHODOLOGICAL INVENTORY MANAGEMENT TOOLS:  

Some of the tools used in inventory management should be connected with inventory 

management to provide the control and visibility you want to support effective operations. 

 

6.1 GEOMETRIC PROGRAMMING (GP) 

In general, the Geometric Programming (GP) methodology may well be utilized with special 

specifications for only certain categories of optimization problems; subsequently, it has been 

applied to address inventory control problems, and later it was afterwards used by others to 

handle fuzzy decision-making difficulties. Kalaiarasi et al. [28] developed the mathematical 

description of crisp and fuzzy context as part of the body of their work. An unconstrained 

multiple-item inventory model with a continuous demand rate for a single supplier and 

customer has also been analyzed, and the best solution for this model is investigated. It is 

used to ascertain whether fuzzification and defuzzification techniques provide the best 

possible results for a given set of parameters. In this case, the approach, which determines the 

ideal shipment quantities, is used to cut down on the overall price of the order quantity model 

as much as possible. Kalaiarasi et al. [29] (GP) Mode uses the Pascal Triangle Graded Mean 

Defuzzification Method and the Graded Mean Integration Defuzzification Technique. In this 

research, the length of the cycle and the number of shipments are investigated by utilizing a 

variety of fuzzy numbers and defuzzification. After this, the accurate results of the length of 

the cycle, the number of shipments, and how to maximize overall profit are accomplished by 

using the Geometric Programming technique. 

  

6.2 INTUITIONISTIC FUZZY PROGRAMMING TECHNIQUE 

The theory of intuitionistic fuzzy sets, attention to a particularly interesting problem. Susovan 

Chakraborty et al.  [30] have generated a model with cost and demand rate functions based on 

fuzzy logic. It also developed a fuzzy demand rate. This article offers a technique for solving 

the EPQ inventory model using the interval concept. We constructed a similar multiobjective, 

deterministic model with interval coefficients to the one that was originally used for the issue. 

We used an intuitionistic fuzzy programming technique, in which the degree of acceptability, 

also known as satisfaction, is represented by an exponential function, while a quadratic 

function represents objective rejection. It provides complete capabilities for the 
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conceptualization of optimization procedures. It allows for the alternative of intuitionistic 

fuzzy optimization problems to fulfil the goals to a larger extent than analogous ambiguous 

optimization problems or crisp ones. The intuitionistic fuzzy optimization approach has two 

advantages: first, it offers the most comprehensive equipment for formulating optimization 

problems; second, it provides the complete equipment for developing optimization problems.  

 

6.3 GENETIC ALGORITHM (GA) 

A genetic algorithm, often known as a (GA), is a technique for optimization based on 

residents' statistics and functions in a manner analogous to natural selection. (GA) can 

discover solutions to refactoring problems by pursuing paths similar to natural evolution 

processes like inheritance, mutations, selections, and crossings. 

6.4 MODIFIED GENETIC ALGORITHM – (Comparisons between the intervals) 

Partha Guchhait et al.  [22] Has been accomplished this by applying a modified Genetic 

Algorithm (GA) using a range of population sizes. When assessing the viability of a solution, 

fuzzy preference ordering (FPO) on intervals is a useful tool for comparing the intervals. 

Interval Compared Genetic Algorithm is the name of this particular algorithm (ICGA). Both 

real-coded genetic algorithms (RCGA) and multiobjective genetic algorithms (MOGA) have 

been used in the resolution of the current model (MOGA). Another method of interval 

comparison is to use order relations of intervals as (ORI) for maximization problems. This 

method is utilized alongside all of the aforementioned heuristics to solve the model, and the 

results obtained using FPO on intervals are compared to those obtained from this method. 

 

6.5 FUZZY MULTIOBJECTIVE PROGRAMMING MODEL 

 Ghanbarzadeh-Shams [10] introduced a unique fuzzy multiobjective programming model 

with potential and flexibility is provided with limitations in the area of a carpet production 

planning document devoted to that topic. To overcome the problem posed by the established 

model, a novel hybrid fuzzy goal programming approach is proposed here. To reduce overall 

expenses as much as possible, Douaioui  [31] has presented a model that makes use of a 

hybrid intelligent algorithm that is developed based on a genetic algorithm and fuzzy 

simulation.  

 

6.6 DYNAMICAL DOUBT FUZZY OPTIMIZATION ALGORITHM 

The author [1] has devised a novel solution algorithm and given it the term dynamical doubt 

fuzzy optimization algorithm based on a new defuzzification approach (DDFOA). The idea 

of resilient, intelligent decision-making has been implemented via this strategy, which 

involves the application of learning vectors through the use of this strategy, which consists of 

the application of teaching vectors through the means of the fitness of various test functions. 

6.7 GENERALIZED HUKUHARA DERIVATIVE STRATEGY 

Majumder et al. [32] used a model to define partial-trade credit for this research. Then it is 

solved using the fuzzy technique using a generalized Hukuhara derivative strategy. Where 

constant demands are dependent on time. The Generalized Hukuhara-(i) differentiability and 
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the Generalized Hukuhara (ii) differentiability are both used in order to examine the various 

instances. The primary purpose of this study is to determine the best way to reduce overall 

inventory costs to the lowest possible level. The generalized reduced gradient technique 

successfully solved the problem at long last.  

6.7 EQUIVALENT GAME PROBLEM THEORY 

Sujit Kumar et al. [33] discussed the EPQ degrading inventory in this article, along with the 

screening of defective goods, repair, and partial backlogging for a non-random uncertainty. 

Under these presumptions and linear restrictions, a problem involving the reduction of costs 

was devised. We started by solving the crisp model, which is the primary nonlinear issue. 

After that, we converted this concept into equivalent game problem theory connected to 

strong and weak duality. On the other hand, the solution to this game issue is a Lagrangian 

function that corresponds to a nonlinear objective function subject to certain linear 

constraints. The primary purpose is to devise a strategy for solving the problem caused by an 

imperfect process in which all unit cost components could either rise or drop 

neutrosophically. The many aspects of the costs are muddled up into a sub-neutrosophic 

offset. After the system has been defuzzed with the help of sine cuts of neutrosophic fuzzy 

numbers, finding a solution is tackled with a matrix game.  

6.8 FUZZY MATHEMATICAL PROGRAMMING PROBLEM 

Ravi Shankar Kumar et al. and Goswami et al.  [7]  imposed limits are deemed to have a hazy 

meaning because of unpredictable demand and variable cost parameters. A fuzzy 

mathematical programming problem is formulated to mimic the events described above. 

Through the use of fuzzy expectations and signed distance. In this step, the fuzzy model is 

translated into a deterministic counterpart of the nonlinear programming issue. In addition, 

the model uses a method called particle swarm optimization (PSO), which is based on fuzzy 

simulation.  

6.9 GAIN SCHEDULING FUZZY CONTROL (GSFC) 

Bahareh Zohoori et al. [34] approached a novel way to improve product performance 

described in this study based on viewing production as a project with time and resource 

constraints, intending to monitor its progress at any given point in time. The solution that has 

been suggested can monitor both the cost and the time required for production in real time 

during implementation. This study developed an adaptive monitoring system to allow real-

time control of production cost and time through the use of earned value analysis from 

project management and its integration with Gain Scheduling Fuzzy Control (GSFC). 

(GSFC) allowed the monitoring system to be adapted to the many situations that were present 

in the production environment. A novel implementation of Fuzzy Adaptive Control in the 

body of work devoted to the study of production and project cost-time measuring 

performance. This model can monitor the cost and performance of various goods at various 
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production times and across different machine centres. The suggested procedure leads to a 

significant increase in manufacturing speed while simultaneously reducing costs. 

6.10 GLOBAL CRITERIA METHOD (GCM) 

 Samarjit Kar et al.  [11] created a model by taking into account the possibility of random 

machine failure. The level of output is considered a potential factor in the choice. During the 

manufacturing process, it is generally accepted that some faulty units will be created. It is 

presumed that the random variable, along with all of these units, is considered to be scrap 

items that are thrown away. Through the application of the interval arithmetic technique 

within a fuzzy-stochastic setting, the interval objective function has been converted into an 

equivalent deterministic multiobjective problem. The Global Criteria Method (GCM) finally 

solved the multiobjective issue. 

 

APPLICATIONS & SCOPE 

The entirety of today's economic, technical, and environmental decision-making concerns 

includes an inventory that is not deterministic but rather unpredictable. These models must be 

put into practice with real-world data or applied to real-world events before their 

characteristics and limitations are obscure. Parameters and variables in these models were 

frequently fuzzified and estimated. Consequently, potential further study may consist of case 

studies to get insights from practical elements. We were aware that the real-world business 

environment is always changing. Rather than focusing on the complex structures of these 

models, it may be more instructive to develop a well-furnished and fuzzy inventory model 

and use that to illustrate the interactivity of the current real-world scenario. Investigating how 

we make the model more flexible to accommodate the pliability of real-world data is a 

thought experiment that is both challenging and exciting. The fuzzy set theory can be raised 

because environmental factors can make it stronger. Since inventory systems aren't always 

easy to predict, the fuzzy set theory can be useful for dealing with uncertainty.   

FUTURE RESEARCH IMPLICATIONS 

After conducting an exhaustive investigation, we found that the previous research has 

provided many different classifications of inventory models that fall under the category of 

fuzzy systems. The models that were constructed make assumptions about parameters that are 

unknown; however, these assumptions may be inferred based on the author's previous works. 

Researchers put a significant amount of focus on the human component of their model; 

however, they also incorporated cognitive beings and qualities such as learning, making 

mistakes, and losing knowledge. Human traits have a significant influence not only on the 

model's internal parameters but also on its overall effectiveness. Our search was limited to 

materials that were still readily available at the time of drafting, which was one of the 

constraints of our research. 

In contrast to the environments that exist, fuzzy inventory models could provide 

conclusions that could be more balanced or underestimated. Fuzzy set theory is an effective 

and efficient tool to regulate uncertainty in inventory systems. A novel study strategy might 

emerge from combining these two fascinating topics. Along with MAPLE, 
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MATHEMATICA, and MATLAB, which are all part of the optimization toolbox, the 

LINGO and LINDO are also used. 

 

CONCLUSION 

The objective of this report was to provide a comprehensive review of previous work on 

fuzzy production models, which have become more prevalent over the last 12 years. We gave 

the articles in each research stream a thorough reading and analysis to pinpoint significant 

advances and areas needing further study. After go through over these papers on inventory 

model and control management, the authors found that it was beneficial when they were able 

to compare papers for different example, categorizations, and benchmarking with analytics. 

This was one of the points at which the review was most beneficial. 
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