
International Journal of Education and Science Research Review  

                                                                                                                                             E-ISSN 2348-6457                          

                                        Volume-9, Issue-5 Sep - Oct – 2022                P-ISSN 2349-1817                            

                     www.ijesrr.org                                                                                    Email- editor@ijesrr.org 

Copyright@ijesrr.org                                                                                                                      Page         626 

ANALOGY-BASED HYBRID SOFTWARE COST 

 ESTIMATION PROCESS 
Ambarish Kumar Patel 

Research Scholar, Kalinga University 

 

Dr Dev Ras Pandey 

Department of Computer Science,Kalinga University 

ABSTRACT  

One of the most crucial variables that has to be calculated in order to create a project's strategy is 

development effort. The complexity and unpredictability of software projects make effort estimate a 

challenging and confusing procedure. The most popular approach in this field is analogy-based estimating 

(ABE), which estimates the development work by comparing the projects' completed and unfinished states. It 

is simple to use and practical. Even with its numerous benefits, ABE cannot provide reliable estimates in 

cases where project characteristics have different levels of relevance or when it is impossible to ascertain 

how features relate to one another. Effective feature weighting may be able to help in these circumstances by 

enhancing ABE performance. In order to improve software development effort, estimate accuracy, this 

research suggests a hybrid estimation model that combines the advantages of the ABE and particle swarm 

optimization (PSO) algorithms. Combining these two allows for precise identification of comparable projects 

by optimising the performance of the ABE similarity function. To generate the most accurate estimations, a 

framework is described where project characteristics are assigned the necessary weights. The proposed 

model has sufficient flexibility to be applied to various datasets, including both category and non-categorical 

project characteristics. The suggested model is tested on three actual data sets, and the outcomes are 

contrasted with those of alternative estimating methods. The encouraging results demonstrate that the 

performance of current estimating methods might be greatly enhanced by combining PSO with ABE. 

INTRODUCTION 

The process of developing software is constantly confronted with unforeseeable occurrences, one of which is 

the potential for schedule slippage and cost overruns. When it comes to project management, one of the most 

challenging challenges is arriving at an accurate estimation of the amount of work that is necessary to create 

software systems. In addition, the estimate of software effort has been identified as one of the three most 

significant difficulties that have emerged in the field of computer science over the course of more than half a 

century. Assessing the entire costs of developing a software product, which includes the amount of money, 

physical and technical resources, as well as the amount of time and effort spent on the creation of the product, 

is of the utmost significance and may bring significant financial and strategic advantages to software 

organisations. It is possible that having correct effort evaluations, particularly during the early stages of a 

software project, might greatly lessen the impact of the high risks that are implemented throughout the process 

of developing a software product. It is unfortunate that the high degree of uncertainty and volatility of project 

characteristics that impact development concerns may result in extremely inaccurate predictions of the amount 

of work that will be required to complete a project when it is first started. In addition, the inherent uncertainties 

that are present within project measures, which mostly depend on the subjective judgements of humans, have 

a significant impact on the accuracy of estimates of effort. In accordance with what Boehm argued for more 

than twenty years ago when he presented his "cone of uncertainty," the degree of uncertainty may cause 
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estimates to be up to four times greater (or lower) than the actual cost, and this uncertainty reduces as the 

project moves closer and closer to completion.  

 

REVIEW OF LITERATURE 

Shahid khan (2013) Estimating the cost of software is a challenging and lengthy activity that requires a lot 

of information and effort. When it comes to the estimate of software work, one of the most effective ways 

that can be used is the analogy-based estimation method. On the other hand, the method that is used for the 

estimation of software work by analogy is not proficient in the management of categorical data in a manner 

that is both clear and precise. Early software estimate models are constructed on the basis of mathematical or 

regression analytic derivations, which serve as the foundations. The models that are used in the modern day 

are produced from a wide variety of methodologies, including simulation, neural networks, evolutionary 

algorithms, fuzzy logic modelling, and soft computing. The use of a fuzzy logic model is going to be the focus 

of this investigation, with the intention of greatly improving the accuracy of software work estimations. The 

parameters of the COCOMO II model are entered in a hazy manner via the use of fuzzy logic in this approach. 

Next, the output is defuzzed in order to get the effort that is subsequent to the output. In the COCOMO II 

model, triangular fuzzy quantities are used for the purpose of expressing the words that are utilised in the 

language. The results of this model are compared to those of the COCOMO II and Alaa Sheta models. This 

comparison is discussed in more detail below. The proposed model generates better outcomes when it comes 

to MMRE, PRED(n), and VAF. These are the three metrics that are being considered. 

Soni, Rachna. (2015) any software development firm must participate in software cost estimating (SCE), 

which is an activity that is both important and vital. This is an essential activity for any software development 

company. This not only helps project managers manage their projects in an effective manner, but it also assists 

them in avoiding exceeding the financial boundaries that they have set for themselves. Within the scope of 

this inquiry, we provide an innovative design approach for the purpose of estimating the costs of software. As 

a result of the use of polynomial neural networks (PNNs) and intuitionistic fuzzy sets, this technique finally 

results in improved SCEs. In order to determine whether or not the suggested model is successful, a series of 

experiments are carried out on three datasets that are available to the general public and are used for the 

creation of software. These datasets are the Maxwell dataset, the NASA93 dataset, and the COCOMO81 

dataset. In contrast to the utilisation of fuzzy C means (FCM) in connection with PNNs, which was published 

in the literature, the proposed approach of using IFCM (intuitionistic fuzzy C Means) in conjunction with 

PNNs has resulted in a considerable improvement in the estimation of costs. 

Andreou, Andreas. (2018) The process of software cost estimation, often known as SCE, is considered to be 

one of the most essential activities in software project management. Over the course of the last several 

decades, a great number of models have been released for SCE. The creation of precise and useful models is 

still limited in reality, despite the fact that they have the potential to offer software stakeholders with large 

financial benefits. Conventional approaches, such as regression, by-analogy, and machine learning, have a 

difficult time dealing with the dynamic nature of software development and the problematic nature of data 

that is available to the public. An alternative approach that combines fuzzy logic with robust decision tree 

topologies is proposed in this article as a means of addressing the issue of SCE. The development effort is 

considered to be the dependent variable, and it is compared to two groups of factors. The first subset includes 

chosen features from the ISBSG, COCOMO, and DESHARNAIS datasets, while the second subset includes 

a subset of the available components that may be quantified at an early stage in the development cycle. The 

CHAID and CART algorithms are used in a methodical fashion in order to systematically create fuzzy 

decision trees. The association rules that were obtained from the trees are then combined and defuzzified with 

the use of a Fuzzy Implication System, also known as a FIS. For the purpose of estimating the amount of work 

required, the fuzzy framework is used. Based on the results of the experiments, which demonstrate that the 
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proposed technique generates estimates that are relatively accurate in the majority of the dataset instances that 

were investigated, the method seems to have a lot of potential. In conclusion, the findings of our investigation 

imply that accurate estimates might be created even with a limited number of variables that are quantifiable 

at an early stage in the development cycle. This would have the effect of increasing the usefulness of the 

proposed cost model. 

Rine, David. (2017) If you want to be successful in the process of bidding for contracts, it is very crucial to 

have a precise estimation of the quantity of labour and time that will be required for a certain project. Both 

the success of the project and the computation of the budget are significantly impacted by this estimate, which 

has a substantial impact on both measures. It is quite possible that faulty predictions will result in one or more 

of the following adverse results: the inability to create a profit, an increased probability of the project being 

incomplete, and a delay in the delivery date of the project. All of these events are undesirable. Within the 

scope of this investigation, we provide a comparison of models developed for the purpose of estimating the 

cost of software that make use of the particle swarm optimisation (PSO) algorithm, fuzzy logic (FL), and well-

known cost estimation models such as the Halstead, Walston-Felix, Bailey-Basili, and Doty models. In order 

to provide an estimate of the costs associated with software, several models were constructed. For the purpose 

of determining how well the models that have been developed for NASA software projects are doing, a metric 

that is referred to as the mean magnitude of relative error (MMRE) is used. 

Cowling, Peter. (2019) Contextualization For the purposes of feasibility studies and project bedding, it is 

vital to get an estimate of the software work at an early stage. Due to the fact that data collected at an early 

stage in the software development lifecycle is inherently imprecise and unreliable, it is very difficult to 

produce precise predictions. Analogy-based estimate, which is a standard method of estimation, is not used 

very often in the beginning phases of a project because of the unpredictability of attribute measurement and 

the availability of data. Objectives We have merged analogy-based estimates with fuzzy numbers in order to 

improve the accuracy of software project effort estimation throughout the early stages of a software 

development lifecycle. This was accomplished by making use of all of the early data that is now available. 

The findings of this study explicitly propose a unique fuzzy number-based adaptation approach as well as a 

new software project similarity measure. How to do it There were five benchmark data sets of software 

projects that were utilised for empirical evaluations utilising the Jack-knifing technique. These data sets were 

ISBSG, Desharnais, Kemerer, and Albrecht. COCOMO was also also used. There is a publication of the 

results. Case-based reasoning and stepwise regression are two strategies that are utilised in the literature. 

These techniques are used to compare the results with the findings that are obtained by these procedures. 

Outcomes According to empirical assessments carried out on all data sets, the recommended similarity 

measure and adaptation methods technique were able to significantly improve the performance of analogy-

based estimate during the early stages of software development. This was the case. In addition, the data 

indicate that the proposed method is more effective than alternative methodologies that are often used for 

estimation, such as stepwise regression and case-based reasoning. Last but not least In conclusion, the estimate 

model that was provided might be a useful technique for preliminary estimating, especially in situations when 

the data is nearly unclear. 

Mustafi, Debjani. (2021) During the process of creating the programme, the technique of accurately 

calculating the amount is referred to as software cost prediction. Calculating the total length of time required 

to complete the programme, the amount of effort required, represented in person-per-month (PM), and the 

total cost of the work are all components of the estimation process. Longevity and precision are the two factors 

that are considered to be optimal in software estimation. During the course of the software estimation process, 

the system receives a number of inputs, and these inputs are then utilised in order to create or compute the set 

of outputs. Given the existing circumstances, one of the most important tasks for software project managers 

to do is to determine the amount of money or work that will be required to create a particular programme 

before it is finished. Fuzzy logic, which is a kind of soft computing, is the method that we will focus on here 
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since it is one of the many methods that may be used to estimate the costs of software. We think that a model 

for software cost estimates that is based on fuzzy logic should be able to deliver uncertain values, in contrast 

to the models that are now in use, which provide accurate and exact numbers. Furthermore, we are of the 

opinion that the outcomes that are produced from this model will in fact be more accurate than the outcomes 

that are derived from other models. For the purpose of this investigation, we developed a fuzzy logic model 

by making use of a wide range of inputs and membership functions. To extract the fuzzy rules using the 

knowledge of experts, we also made use of the fuzzy logic toolbox that is available in MATLAB. After that, 

the findings were compared to a multiple regression model that was based on the Desharnais data set. This 

model yielded results that were less accurate than the fuzzy-based model. 

Ziauddin, Zia. (2023) The estimation of the quantity of labour and the length of time required to construct 

and/or maintain a software system is one of the most essential jobs involved in the management of software 

projects management. Finding an accurate estimate of the cost of software is a challenging and time-

consuming endeavour. The estimation by analogy approach is one of the helpful strategies that can be used in 

the field of software task estimates. The categorical data, on the other hand, cannot be handled clearly and 

correctly by the procedures that are used for the software task estimate by analogy. Up to this point, a variety 

of methodologies have been used, including but not limited to regression analysis, mathematical derivations, 

simulation, neural networks, genetic algorithms, fuzzy logic modelling, and soft computing. Through the use 

of soft computing methodologies, the objective of this research is to improve the precision of software effort 

estimation. The process of estimating the amount of work required to produce software is accomplished by 

integrating fuzzy logic with particle swarm optimisation. Thirty different studies have been used to calibrate 

the model, which was done using datasets from NASA. By comparing the output of this model to that of 

COCOMO II and the Alaa Sheta Model, we can see the differences. When it comes to MMRE, the model that 

was recommended gives results that are better. 

Chhabra, Gitika. (2017) Processing the uncertainty that is connected with the calculation of software 

development costs is of the highest significance in light of the growing popularity of software cost 

optimisation in modern enterprises. This is as a result of the fact that software cost optimisation is becoming 

more prevalent. In this article, a revolutionary method to the optimisation of software expenses is presented, 

and it is shown here. When it comes to the amount of money and labour that will be necessary to finish a 

software project model, the estimate of the cost of software is a "approximate judgement" of the amount that 

will be needed. Cuckoo optimisation, which is a meta-heuristic search algorithm, and Fuzzy Inference System, 

which is a mathematical system that follows fuzzy logic, are the two separate optimisation strategies that are 

integrated into the recommended strategy, which is referred to as CUCKOO-FIS. This approach is an 

integration of two different optimisation techniques. On the basis of the tera-PROMISE datasets, a successful 

assessment of the collaborative method is carried out. This method is used to the software cost estimation 

model in order to achieve the goal of optimising the amount of work required. This estimate, which makes 

use of fuzzy sets and the Cuckoo algorithm, which is based on non-algorithmic techniques, has shown 

outcomes with greater accuracy in cost estimating. In the past, a number of model-based techniques were 

proposed; however, this estimator has shown outcomes with greater accuracy. 

Suharjito. (2016) When it comes to effective project management methods, such as financial planning, 

scheduling, and supervision, having an accurate assessment of the amount of labour required for software 

development is quite necessary. In order to get an accurate estimate, a number of algorithmic estimation 

approaches have been created. These strategies aim to decrease or eliminate estimation errors. For the purpose 

of calculating software effort, a parametric model with the name COCOMO is used. Up to this date, however, 

no model has been able to correctly and consistently anticipate the amount of software work that would be 

required. In the event that the complex in the parameters exhibits non-linear behaviour, parametric models are 

referred to as being sensitive or vulnerable. In recent years, a number of estimation methods that make use of 

intelligent systems to forecast the amount of work required for software development have emerged. A Neuro-
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fuzzy model that has been PSO optimised is used in this study in order to locate the most effective model and 

to enhance the amount of work that is put into the estimation process for the NASA dataset software project. 

a cost-driver parameter that includes seventeen characteristics Additionally, in order to enhance the precision 

of the prediction, PSO techniques will be used in order to optimise COCOMO. In addition, the results of the 

optimisation process will be included into the algorithm in order to provide a neuro-fuzzy outcome prediction. 

The performance of the recommended estimate model will be evaluated, and a number of parameters, such as 

Mean Standard Error (MSE), Mean Magnitude of Relative Error (MMER), and Level Prediction (Pred), will 

be evaluated as well. According to the model with the highest accuracy rate in terms of MSE and MMER, the 

model with the lowest to highest Pred. 

Kumar, Umesh. (2016) The software sector must improve its efficiency if it wants to continue expanding. 

Both the creation of more complex software systems at lower prices and the pressing need to maintain 

software of a better quality are among the most critical challenges that software companies must contend with. 

These difficulties are a direct consequence of the rapid pace of change that happens in the technological realm. 

When it comes to the field of software engineering, estimating costs is often regarded as one of the most 

difficult jobs currently available. It is a term that refers to the evaluation of the total cost that is required for 

the creation of software. Researchers have proposed a variety of alternative methods for calculating costs, and 

these methods have been presented. The process of estimating the cost of the project is discussed in this article, 

which provides an overview of the different models and approaches that are used in the process from 

beginning to end. Throughout the whole of this investigation, both the positive and negative aspects of the 

several cost estimating methodologies that are now in widespread usage have been explored. In view of the 

fact that there is no one strategy that can be deemed to be the best manner, it is recommended in this article 

that a combination of the ways be used in order to provide an accurate estimate of the costs involved. 

Chia-Chong Chen (2018)The purpose of this research is to present a technique for pattern classification that 

is based on the particle swarm optimisation (PSO) algorithm. The objective of this approach is to pick a fuzzy 

classification system that has an adequate amount of fuzzy rules in order to minimise the number of patterns 

that are improperly categorised. For the purpose of automatically generating a fuzzy classification system for 

an M-class classification issue, the PSO-based technique takes into consideration each person that is part of 

the population. After that, a fitness function is established to direct the search operation in order to find an 

optimal fuzzy classification system. This is done in such a way that the number of fuzzy rules and the number 

of patterns that are improperly categorised are concurrently minimised. In conclusion, two classification issues 

are used in order to demonstrate the efficacy of the suggested PSO-based strategy. 

Duy-Trung Nguyen (2019) The use of a control strategy that is based on fuzzy logic techniques has recently 

emerged as one of the most effective control strategies for dealing with complex and nonlinear control 

systems. As a result of the fact that the operational theory of a fuzzy logic controller (FLC) is founded on the 

experiences of specialists, it ought to be considered one of the artificial intelligence controllers that may 

effectively replace conventional regulators. Within the scope of this investigation, the design of a typical PI-

type FLC integration using the particle swarm optimisation (PSO) approach is the primary emphasis. In order 

to successfully determine three scaling factors of the PI-type FLC, the PSO algorithm is utilised. As a result, 

the proposed control strategy will be able to achieve significantly improved control performances in 

comparison to the conventional regulator and/or the FLCs that apply the other optimisation counterparts, such 

as the genetic algorithm (GA) and the differential evolution (DE) algorithm. Additionally, this study analyses 

potential solutions to the load-frequency control (LFC) issue that is present in a hydroelectric power system 

that is capable of interconnection. In point of fact, the LFC problem is among the most significant control 

challenges that relate to hydroelectric power systems that are linked across many areas. In order to illustrate 

the efficacy of the proposed PSO-based PI-type FLC, this research will execute comparative simulations with 

traditional PID regulators, PD-type FLCs, GA- and DE-based PI-like FLCs. These simulations will be carried 

out during the course of this investigation. The suggested control method reveals via important control criteria 
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acquired, such as overshoots, steady-state error, and settling time, that the control quality of the proposed 

control approach is much superior to that of the other controllers for the purpose of resolving the LFC issue 

of a hydroelectric system. 

Mehdi Zangeneh (2021) The usage of direct current (DC) motors has increased in a variety of industrial 

settings, including steel factories, electric trains, and other similar establishments, due to the special properties 

of these motors, which include high dependability, flexibility, low consumption, and simplicity of instruction. 

On the other hand, this system is still controlled by conventional Proportional Integral Derivative (PID) 

controllers in the vast majority of applications. Further, in certain instances, these controllers have been 

changed using intelligent approaches. This work, however, proposes a fresh approach to the creation of a 

fuzzy logic inference system that is totally optimised via the use of the Particle Swarm Optimisation (PSO) 

algorithm. This is done in order to manage the speed of diesel-powered motors. It has been shown that the 

suggested technique can be implemented to a DC motor model inside the MATLAB/Simulink software 

simulation environment, and it has been compared to several approaches that are based on PID controllers. 

According to the findings of the simulation, the technique that was recommended resulted in an improvement 

in the different time response terms for DC motor speed control. These terms include rising time, delay time, 

and settling time. 

Resffa Fierro (2016) In this study, the metaheuristic of Optimisation by Swarm of Particles (PSO-Particle 

Swarm Optimisation) and its variants (Clamping speed, inertia, and constriction coefficient) are discussed. 

These variants are used as an optimisation strategy to design the membership functions of Benchmark Control 

Cases (Tank water and Inverted Pendulum). Every single one of the variations has its own set of benefits 

inside the algorithm. This is due to the fact that they enable exploration and exploitation in a variety of 

different ways, which in turn enables us to locate the optimal solution. 

Patricia Melin (2023) The purpose of this research is to present a novel approach to the process of dynamic 

parameter adaptation in particle swarm optimisation (PSO). Optimisation issues may benefit greatly from the 

use of PSO, which is a metaheuristic that is inspired by social behaviours. Within the scope of this 

investigation, we suggest a method that utilises fuzzy logic to enhance the convergence and variety of the 

swarm problem in PSO. Simulation findings demonstrate that the strategy that was presented leads in an 

improvement in the performance of PSO. Within the first place, benchmark mathematical functions are used 

in order to demonstrate the practicability of the offered method. After that, a collection of classification issues 

is used in order to demonstrate the extent to which the fuzzy parameter adaption of PSO may be applicable. 

A. Borni (2017) The model of a hybrid system that is linked to the grid is described in this line of research. 

A variable speed wind turbine that is controlled by a fuzzy MPPT control and a photovoltaic generator that is 

controlled with a PSO Fuzzy MPPT control are both components of the hybrid system. These components are 

designed to compensate for the power fluctuations that are caused by the wind in both the short and long term. 

Additionally, the invertercurrents that are injected to the grid are controlled by a decoupled PI current control. 

When we begin the first part of the process, we begin by modelling the components of the conversion system. 

The wind system is comprised of a turbine that is linked to a gearless permanent magnet generator (PMG). 

The AC/DC and DC-DC (Boost) converters are responsible for feeding the electric energy that is generated 

by the PMG to the DC-link. To extract at any given moment the maximum available power at the GPV 

terminals, the solar system is comprised of a photovoltaic generator (GPV) that is connected to a DC/DC 

boost converter that is controlled by a PSO fuzzy MPPT control. The system is based on the maximum 

utilisation of both sources due to the fact that they are complementary to one another. When it comes to an 

end. Through the use of a DC/AC inverter, the active power that is reached by the DC-link is injected into the 

grid. This function is accomplished by managing the DC bus voltage in order to maintain it at a constant level 

that is relatively near to its reference value. The application Matlab/Simulink was used in order to carry out 

the simulation investigations. One might get the conclusion that it is possible to obtain a decent performance 

from the control system. 
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Nesrine Baklouti (2019) When it comes to actual robot applications, the process of building a fuzzy logic 

controller is sufficiently difficult. This is mostly due to the existence of several types of noise and uncertainty. 

While it is navigating, the robot needs to handle a number of different factors in order to get the greatest 

possible outcome at the conclusion of the mission. These variables include the best smooth trajectory, the 

guarantee of arriving at the objective, the shortest amount of time, and many more. In this study, we describe 

a unique design for a fuzzy logic controller that is based on adaptive learning and particle swarm optimisation. 

The controller is designed for a motion planning job. An instantaneous tuning of the membership functions 

of a fuzzy controller is accomplished by the use of the particle swarm optimisation approach. "iRobot Create" 

was used to illustrate the effectiveness of the suggested architecture, which produced positive results. 

Mario Collotta (2017) Industrial Wireless Sensor Networks (IWSNs) enable the use of battery-operated nodes, 

which not only simplifies deployment but also makes it possible to utilise them in hostile settings and requires 

no maintenance. There are a number of limitations and needs that need to be taken into consideration, one of 

which is the amount of power that is used. The ideal network design may be a challenging process. For this 

reason, certain methodologies, which are also based on soft computing technologies, may be employed in 

such a manner as to further reduce the amount of energy that is consumed by IWSNs. The purpose of this 

research is to present a method that is based on fuzzy logic and that determines the amount of time that sensor 

devices in an IWSN that uses the IEEE 802.15.4 protocol spend sleeping. This mechanism takes into account 

the battery level as well as the ratio of throughput to workload. In order to acquire the ideal values and 

parameters of the suggested Fuzzy Logic Controller (FLC), a Particle Swarm Optimisation (PSO) technique 

is presented. This algorithm optimises the membership functions by modifying their range in order to produce 

the best possible outcomes with respect to the battery life of sensor nodes. An in-depth description of the FLC 

configuration, a logical analysis of the PSO method for the purpose of determining the values of the optimal 

performance conditions, and simulative evaluations derived via Matlab simulations are all included in the 

study. 

K. R. Bharath Kumar (2021) The primary objective of this research is to build a fuzzy logic controller that 

is tuned to Particle Swarm Optimisation (PSO) for the purpose of controlling vibrations in hydraulically 

operated active suspension machines. For the purpose of evaluating the effectiveness of active suspension in 

a variety of road conditions, a quarter car model with two degrees of freedom (DoF) and hydraulic actuator 

dynamics has been constructed. For the purpose of managing the complexity of active suspension and the 

nonlinearity in actuator dynamics, a fuzzy controller was presented as a solution for active suspension. The 

optimal value of the membership function, which has been altered based on the user's knowledge, is a 

significant factor in determining the effectiveness of fuzzy logic control. It is suggested that a unique PSO 

method be used in order to overcome the restriction of human tuning in fuzzy controller programming. 

Through the use of the fitness function of the PSO algorithm, the optimal adjustable parameters for the 

membership function may be found. The simulation of a quarter vehicle model that is based on nonlinear 

active suspension is carried out for both bump analysis and random profile analysis. As far as body 

displacement, acceleration, and suspension travel are concerned, the findings of the experiment demonstrate 

that the suggested PSO tuned fuzzy controller for hydraulically driven nonlinear active suspension is feasible. 

Kaushik Das Sharma (2020) In the present investigation, a novel variation of particle swarm optimisation 

(PSO) is presented and put into practice for the purpose of constructing a newly developed stable adaptive 

hybrid fuzzy controller. This model is referred to as the random spatial lbest PSO model. For the purpose of 

building fuzzy controllers, a recently developed concurrent hybrid method makes use of both the traditional 

Lyapunov theory and the suggested PSO-based stochastic technique. A self-adaptive fuzzy controller is going 

to be created online, and the goal is to optimise both its structures and its free parameters in such a way that 

the controller that is built can ensure the needed stability while simultaneously providing adequate transients 

performance. The global version of PSO, two alternative lbest variations of PSO schemes, and the suggested 

random spatial lbest model of PSO are used for three well-known, difficult, and nonlinear processes. The 
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proposed controller emerges as the better algorithm in terms of tracking performance overall from the results 

of the experiment. These findings provide a clear illustration of the utility of the technique that was 

recommended. 

Hou Guolian (2019) Within the scope of this work, fuzzy PI controllers that are founded on particle swarm 

optimisation (PSO) have been presented for use in a four-area linked automated generation control (AGC) 

system that operates in a deregulate environment. The generation rate constraint (GRC) and valve position 

restrictions were the two types of evident nonlinearities that were of concern. A PSO method that has been 

authorised is used to construct fuzzy control rules. This approach prevents the system from slipping into a 

local optimal state by adjusting the learning factors and the variable inertia weight. The participation matrix 

(DPM) of the distribution company (DISCO) is established in order to replicate the bilateral contracts. The 

results of the simulation demonstrate that the suggested method produces superior dynamic performance in 

comparison to the standard proportional and integral (PI) controller in a four-area reheat thermal and hydro 

AGC system. 

Ahmed Esmin (2017) During the last several years, there has been a significant rise in the use of fuzzy logic 

for the purpose of resolving control issues. The creation of fuzzy systems is a process that places a significant 

emphasis on the difficulty of developing fuzzy rules that are desired. When it comes to a control system, it is 

common knowledge that the fuzzy control rules are always constructed by designers via a process of trial and 

error, as well as based on their own personal experiences or experiments. In this paper, a fuzzy rule generation 

approach is presented. The method involves learning from examples via the use of the Particle Swarm 

Optimisation (PSO) technique. The method that has been described is capable of obtaining a collection of 

fuzzy rules that encompass the instances that have been specified in an iterative process. The suggested 

approach is put to the test, and the findings are encouraging. 

Hossein Shayeghi( 2019) The purpose of this research is to present a multi-stage fuzzy controller that is based 

on particle swarm optimisation (PSO) for the purpose of solving the load frequency control (LFC) issue in a 

restructured power system that operates under deregulation based on the bilateral policy scheme. The control 

is adjusted on line from the knowledge base and fuzzy inference in this method, which requires fewer sources 

and has two rule base sets. In addition, the technique involves fuzzy inference. One of the most essential 

aspects of the suggested technique is the precise tuning of membership functions, which is necessary in order 

to achieve the degree of robust performance that is sought. Because of this, membership functions are 

generated automatically by the PSO algorithm, which has a strong capacity to identify the most optimistic 

solutions. This is done in order to decrease the amount of work required for design and to find a better control 

for the fuzzy system. Taking into consideration huge parametric uncertainties and reducing the amount of 

work required to deal with fuzzy systems are the two primary reasons for using the PSO approach. This newly 

created control strategy combines the benefits of PSO and fuzzy system control approaches, which ultimately 

results in a controller that is flexible, has a simple stricture, and is straightforward to apply. Under a variety 

of various contract variants and operational situations, the proposed PSO-based MSF (PSOMSF) controller 

is put through its paces on a power system that has been reconstructed into three distinct areas. A comparison 

is made between the results of the proposed PSOMSF controller and those of the genetic algorithm-based 

multi-stage fuzzy (GAMSF) control using a few performance indices. This comparison is made in order to 

demonstrate the PSOMSF controller's resilient performance over a broad range of system parameters and load 

variations. 

Jianan Lu (2023) Within the scope of this investigation, a fuzzy parameter tuning method is presented as a 

means of enhancing the performance of the Particle Swarm Optimisation (PSO) technique with regard to the 

topology optimisation of a component design. For the purpose of adjusting the constraints in PSO, a fuzzy 

logic system is used. This is due to the fact that the correlation and impact of constraints in PSO-based 

topology optimisation are not clearly defined and are subject to uncertainty. After the mathematical model 

has been established, two illustrative examples that are running in the MATLAB environment are utilised in 
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order to compare the performance of three topology optimisation schemes. These schemes are the Solid 

Isotropic Material with Penalization (SIMP) scheme, the standard PSO based topology optimisation scheme, 

and the fuzzy logic based PSO topology optimisation scheme. Furthermore, it has been shown that fuzzy 

logic-based PSO offers superior search performance and efficiency in comparison to the traditional PSO. 

BechouatMohcene (2015) In the course of our study, we have suggested the use of Particle Swarm 

Optimisation (PSO) to produce Fuzzy Controller. Additionally, a fuzzy logic control (FLC) has been 

developed to regulate the manufacturing system that is portrayed by an m-machine line as an m-order state-

space. According to the findings, the utilisation of the particle swarm optimisation (PSO) technique for the 

purpose of optimising a fuzzy logic controller (FLC) for a manufacturing system is superior than the utilisation 

of fuzzy logic control (FLC) that is not optimised and the use of fuzzy control while maintaining production 

demand. 

Chia-Feng Juang (2020) explains the of FSs via the use of PSO and ACO, as well as their sequential and 

parallel combination strategies. In addition to assisting in the determination of the number of fuzzy rules, the 

utilisation of on-line rule generation also assists in the localization of the first antecedent parameters for the 

purpose of future parameter learning via the utilisation of PSO. PSO is able to discover a solid initial fuzzy 

rule basis for subsequent PSO learning with the assistance of ACO, which is included into the process. In the 

case of ACO, the use of PSO is beneficial in terms of locating the parameters in a continuous space. Through 

the use of cooperative search, ACO and PSO are able to compensate for the searching disadvantage that each 

optimisation approach has. According to the findings that have been reported, the two combination techniques 

perform better than most sophisticated PSO tools. 

Husanbir Pannu  (2018) Because benzene is a carcinogen, the use of hardware sensors to detect its content is 

not only costly but also has a restricted capacity for operational efficiency. Due to the fact that there is a 

correlation between the concentrations of different gases in the atmosphere, some heuristic regression 

methods may be used for the purpose of predicting benzene levels, provided that the concentration levels of 

other gases are established. A novel adaptive benzene prediction model is proposed in this research. The 

model makes use of an upgraded particle swarm optimisation (PSO) based adaptive neuro fuzzy inference 

system (ANFIS). By taking into account the multi-objective fitness function that includes accuracy, root mean 

squared error (RMSE), and coefficient of determination (r2), improved PSO is able to improve the 

performance of ANFIS. The approach that was presented has been evaluated on datasets of air quality that are 

accessible to the public as well as a dataset that was taken from the actual world and from Patiala City in 

India. An exhaustive investigation demonstrates that the suggested method surpasses previous approaches 

that are considered to be state-of-the-art, which makes it an excellent choice for the construction of benzene 

prediction models that are both efficient and cost-effective. 

Krall et al. (2015) only the most significant and informative answers have been analysed via the use of the 

Principle Component Analysis (PCA) method. On the other hand, this strategy has the potential to yield a 

limited number of excellent answers after such an assessment procedure. When compared to SPEA2 and 

NSGA-II, this preference-based technique is able to manage the four separate goals, which are months, flaws, 

effort, and risk, which correspond to the variables of the Constructive Cost Model (COCOMO). Chen et al. 

(2018) have made improvements to SBSE by taking into consideration the baseline algorithm, which is 

designed to make use of a divide-and-conquer sampling strategy. Changes are made to the objectives of the 

COCOMO model in order to get superior outcomes than those of the other algorithms already in use. 

Kremmelet al. (2011) Employing a project scheduling issue known as project portfolio selection, have 

followed the planning horizon in order to organise the ideal project subsets that have been picked after careful 

consideration. The objectives are outlined in the form of five choice considerations, which include the synergy 

impact in independent initiatives, the risk associated, strategic alignment for the projects that have been 

chosen, and the portfolio of prospective income. Additionally, a recently developed multi-objective algorithm 
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is able to effectively solve these concerns via its implementation. A better indication of the potential of the 

SPEA2 and NSGA-II algorithms that were utilised may be obtained via the process of doing the case study. 

Through the use of the suggested algorithm's capacity for optimisation, the duties of project scheduling and 

project selection that are performed during project management are more effectively managed. 

Rodríguez et al. (2011) The best values for the schedule estimates and the initial team size needs have been 

discovered over the course of the planning work that has been done. There has been an increase in the 

number of solutions at the time of the post-analysis phase as a consequence of the thresholds that were 

specified. 

Shen et al. (2016) in compared to the original bi-objective formulation, have accomplished the generation of 

realistic scenarios by reducing the amount of time and money required for the project via the utilisation of 

stability factors and robustness. 

Aleti et al. (2013) has conducted research on the benefits of many-objective optimisation in order to make the 

process of implementing optimisation in software design more straightforward. During the process of 

assessing the established software metrics, there are three quality criteria that are not functional in nature that 

are used. The analyzability, reusability, and modularity of the system are the factors in question. It is possible 

to considerably lead the seeking process by making use of these quality requirements. It is possible to 

determine the effects that are present in architectural solutions by analyzing the many combinations of metric 

and behaviour of each algorithm. This may be done by examining the numerous combinations.  

Fleck et al. (2017) in order to be successful in overcoming the problems that are associated with multi-

objective optimisation. Modularization techniques allow for the provision of transformation rules in a way 

that is both effective and efficient. Instead of using the multi-objective method, the disciplines of service 

composition and Software Product Lines (SPL) are the ones that commonly deal with the analysis and design 

responsibilities of software project development. This is in contrast to the multi-objective approach, which is 

used. What follows is a discussion of the advantages and disadvantages of using evolutionary algorithms in 

software analysis and design projects. This topic will be provided in the next section. 

Colanzi& Vergilio (2012) have made use of the NSGA-II optimisation approach in order to greatly improve 

the design of the product line architectures. There is a strong connection between the SPL setup and the 

problem of selecting the best features. The practice of combining the features that are included inside a Feature 

Model (FM) might result in the creation of goods that are considered to be genuine. In order to choose the 

suitable feature subsets, it is necessary to take into consideration the factors of cost, reusability, and user 

preference. 

Sayyad et al.(2013) It was said that the objectives, which include known flaws of modules, cost, richness, and 

accuracy, as well as characteristics that are employed, are essential for the creation of the formulation of the 

many-objective optimisation problem. This remark was made in reference to the fact that the goals are 

essential. 

According to Canfora et al. (2005), one of the most significant challenges within the realm of web service 

creation is service-oriented computation. It is possible to determine the ideal binding of candidate services by 

orchestrating a large number of tasks together with composite services. Among the Quality of Service (QoS) 

attributes that are typically calculated with the help of goals are throughput, cost, and latency. 

A method of decision making known as fuzzy multi-attribute group has been integrated with MOGA, 

according to Liu et al. (2007). Several more experiments were carried out on precise search in order to 

investigate more objective optimisation strategies. 
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According to Wada et al. (2012), a complicated multi-objective formulation was constructed throughout the 

process of optimising quality of service attributes with platinum, gold, and silver categories (that is, specified 

as three user groups). 

Through the use of a search reduction strategy, Yu et al. (2015) has concentrated their efforts on the GP-

oriented NSGA-III execution system. By using this strategy, the preliminary dependence analysis has been 

carried out in order to lessen the load and the cost of calculation respectively. 

It has been made possible for autonomous agent testing to cope with many-objective optimisation issues 

thanks to the work of Kalboussi et al. (2013). In order to meet the requirements of the case study, which was 

explicitly modelled in order to identify the goals and issue representation, a cleaning agent module has been 

manufactured. An important point to note is that each test case is represented by a tuple of coordinates in a 

room. When compared to other factors, the safety distance and power consumption aspects correspond to 

seven different goals. 

The extended finite state machine was used by Asoudeh and Labiche (2013) in order to determine the optimal 

sequence of test pathways (transitions) by taking into consideration the production of test suits as the initial 

challenge. In order to solve a customised multi-objective genetic algorithm, it is necessary to take into 

consideration four different objectives: cost, coverage, similarity, and practicality. Instead of taking into 

account the typical total coverage, an independent aim is defined as branch coverage that pays particular 

attention to object-oriented systems. 

In order to conduct an analysis of the test cases that had a greater number of flaws, Briand et al. (2013) have 

performed the state machines using black-box test cases. In the process of determining the ideal sequence, has 

merged the multi-objective algorithm with a generic method in order to combine the test programme units in 

both aspect-oriented and object-oriented competitions. There are four coupling metrics that are minimised in 

order to produce a lower number of needed stubs. These measurements include the number of parameter types, 

the number of return types, the number of operations, and the number of attributes. During each iteration, a 

hyper heuristic algorithm is used to apply genetic operators that have been chosen in an automated fashion. 

Research conducted by Wilkerson and Tauritz (2012) and Asoudeh and Labiche (2013) aims to identify the 

most effective method for defect prediction that results in improved software project performance. On the 

other hand, this was not going to be very ideal for a real-time case study. On the other hand, these issues may 

be efficiently resolved by using an evolutionary algorithm that is based on soft computing throughout the 

period of software maintenance and testing. In other words, following the end of this software maintenance 

and testing phase, the number of error defects in the software project has significantly decreased. The results 

of the survey that was conducted to identify the advantages of using soft computing-based methodologies for 

risk assessment over the whole of the project development life cycle are presented in the following manner: 

Salvatore et al. (2007) conducted an analysis of the most current risk management methodologies in order to 

enhance the management models that have been used traditionally. On the basis of the direct inquiries made 

by stakeholders, a comparison is made between the historical data dangers discovered in projects that are 

comparable.  

According to Goonewardene et al. (2010), the advantages of integrating both artificial neural networks (ANN) 

and fuzzy systems are analysed to be applied when making decisions for employees, predicting the success 

or failure of a project, and recruiting new employees. Furthermore, when compared to the traditional 

approaches, the casual models that are introduced in BBNs have demonstrated superior system performance. 

Li et al. (2009)For the purpose of providing risk assessment value for each assessment item, the experts group 

takes into consideration a predefined set of language phrases and risk assessment criteria. The triangular fuzzy 
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number was then handed to the experts in order to assist them in the process of developing an evaluation 

matrix for each language assessment element. On the other hand, a new estimated value is calculated for the 

triangular fuzzy numbers that were previously used, and this new value is developed using this assessment 

matrix formulation. The hazards are then ranked in order to determine their relative importance. 

In the study that Georgieva (2009) conducted, a novel risk assessment model was developed with the help 

of  Fuzzy Inference System (FIS). In this model, the fundamentals of risk assessment systems as well as the 

Schmidt risk variables were taken into consideration. A Fuzzy expertCOCOMO model was presented by 

Iranmanesh et al. (2009) for the purpose of delivering the estimated effort rather than risk assessment 

activities. The genetic algorithm, the Support Vector Machine (SVM), and the Neural Network (NN) have 

been combined by Hu et al. (2007) in order to accomplish the development of a project risk appraisal model. 

For the purpose of analysing the software risk factors, this model makes use of the knowledge of thirty 

different specialists as input. There is also the use of a genetic algorithm in order to optimise the parameters 

of the neural network. 

Tan et al. (2012) presented a hybrid strategy for rule learning, induction, selection, and extraction in FRBSs. 

The model integrates FRBS with GA and expert judgement utilising the Pittsburgh technique. Additionally, 

the hybrid approach was introduced in the literature. It is possible to carry out the expert estimate that is 

combined with a soft computing approach such as neural network by picking FP and six inputs from the expert 

estimation. The use of neural network technique leads to a decrease in error. 

(2008) According to Park and Baek. According to Ostvold et al. (2008), the expert estimation approach, when 

paired with the planning poker technique, primarily relies on group discussion in order to bring about 

knowledge exchange. It is said that the accuracy of the group estimate is higher than that of the individual 

estimates, and the analysis of code further raises the quality of the code. This is due to the fact that the planning 

poker is mostly used in agile development. 

In their 2008 study, Tronto and colleagues proposed that calibration is a fundamental need for algorithmic 

cost estimation. The first and most important goal of this algorithmic cost estimating approach is to establish 

a connection between one or more variables. The most important effort driver that is used for this model is 

the size of the software. It is connected to the Source LOC, FP, and use case points that the size of the software 

is. 

In 1981, Boehm presented the COCOMO model, which is now considered to be one of the most well-known 

empirical estimating procedures in the field of algorithmic modelling. estimate of effort, estimate of cost, and 

estimation of schedule are the three primary estimations that may be obtained via the use of the COCOMO 

model. Parametric modelling is the foundation of this approach, which yields improved outcomes. In 

accordance with the definition provided by Boehm, Basic COCOMO is sufficient for providing preliminary 

estimations of the order of magnitude of software expenses. One of the most significant drawbacks of this 

approach is that it is not very accurate. There is a correlation between the relevant parameters, such as 

hardware limits, human quality and expertise, utilisation of new tools and methods, and other project features 

that impact costs, and the lack of precision that is linked with these factors. It is a size-based model, and the 

size of the project, such as LOC or KLOC, is the basis for the COCOMO model. In addition to being able to 

make estimates and calibrate itself, COCOMO also provides information on the environment in which the 

programme was developed. With the modification of 15 cost drivers, the intermediate COCOMO model 

provides an estimate of the amount of work required. When additional specific information is included into 

the effort estimate, the term "detailed COCOMO" is used to describe the situation. The various levels of the 

project hierarchy should be handled differently, according to Boehm's suggestion, in order to produce more 

accurate estimate. The modules, subsystems, and systems are all examples of hierarchies that may be found 

in projects. 
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A thorough literature review was published by Jogersen et al. (2006), which opened up new opportunities for 

advancement in the field of software estimating research. The research found 304 studies that were published 

in a variety of publications and were relevant to the assessment of the effort and cost of software projects. 

These studies were then categorised according to the research field, estimating technique, context of study, 

and data set that was used from the research. As a result of this study, suggestions for future research were 

made. These recommendations include doing more research on estimate strategies, such as ensuring that 

estimation techniques are accurate and making use of relevant data sets for the purpose of experimentally 

evaluating certain estimation approaches. 

(Satapathy et al., 2014) used the SGB technique in order to estimate the amount of work required for projects 

that were built utilising an object-oriented methodology. In order to calculate the amount of effort required, 

the proposed method utilised the class point measure. This is because the conventional size measures, such as 

FP and LOC, which are utilised in procedural programming, are not appropriate for determining the size of 

object-oriented projects. This is because the proposed method combines the data and procedure, whereas the 

procedural framework separates them. When it comes to optimising the outcomes of models that are 

constructed with the help of decision trees, SGB comes into play. Experimentation was carried out using a 

dataset consisting of forty different projects. The collected data were then optimised, which resulted in an 

improvement in the accuracy of the forecast. Additionally, the research compared the accuracy of the 

recommended methodology with that of MLP and Radial Basis Function Network in order to demonstrate the 

increase in accuracy via the utilisation of MMRE, NRMSE, and Prediction Accuracy methodologies. 

It was suggested by Aljahdali et al. (2015) that there are numerous methods that may be used to estimate the 

amount of work required for projects that employ Function Point and KLOC as size metrics. Techniques such 

as Linear Regression, Support Vector Machines, and Artificial Neural Networks were used in the construction 

of the models. A number of inputs, including Lines of Code, development technique, Input Output files, and 

user questions, were used by the different models that were proposed in order to compute the amount of work 

that was necessary for the development of the project. Using support vector machines (SVM), the best 

hyperplane that separates the different classes of data is found. For the purpose of training the model, a 

Multilayer FeedForward neural network fitted with Backpropogation is used. 

Using a variety of data mining approaches, the authors of the study (Moeyersoms et al., 2015) present 

predictive models for both the prediction of software faults and the forecast of the amount of labour required 

for software projects. They evaluated the suggested technique on previously published datasets and offered a 

rule extraction algorithm called ALPA that was based on Random Forest and Support Vector Machines for 

regression; they also provided the algorithm. The paper suggested a predictive data mining approach for effort 

prediction that was based on regression. This was done since the target variable in this particular instance is 

continuous. Another model that is based on classification was suggested for fault prediction, and it is another 

data mining predictive approach for the discrete target variable. This model was similar to the one that was 

presented. Additionally, the descriptive approach of association rule mining, which is a part of data mining, 

is used. The research conducted an analysis of the existing literature and provided a summary of the methods 

that have been used in software failure prediction during the last several years. As a result of the investigation, 

it was determined that models that were founded on the idea of comprehensibility fared much better than other 

models. They presented rule-based models for the inclusion of comprehensibility, which essentially means 

taking into consideration the quantity and kind of output in order to verify how well the classifier fits the data. 

This analysis forms the basis for their proposal. As part of the second module of the study, which was 

connected to effort estimate once again, the researchers provided a comparative summary of the strategies 

that were used and the techniques that performed the best in the circumstances. For the purpose of defect 

prediction, the experimental set of work that was presented used a random forest-based method in conjunction 

with C4.5. This technique was investigated using a variety of datasets. Additionally, an SVRRBF approach 
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in conjunction with an e regression tree learner was used in order to forecast the amount of work required for 

software projects.  

Using user stories, Abrahamsson et al. (2011) proposed a method for estimating the amount of work that 

would be required. The paper suggested that this method may be used for Agile software projects, which are 

characterised by the possibility of changes to requirements over the course of the development life cycle. They 

used the approach to two industrial datasets that were comprised of agile software projects of varying sizes 

and structures, and they demonstrated that effort estimate yields reliable results when user stories are 

generated in an organised way. According to the findings of the research, the difficulties encountered while 

estimating projects that are produced using agile methodologies are made more difficult by the fact that the 

requirements might be supplied at any point in time. The research offered a unique approach for effort 

prediction, in which predictors automatically extract data from user tales. This was done in order to work 

towards overcoming these issues. 

The Planning Poker approach, which is used for the estimating of agile projects, was supplemented by a new 

technique that was introduced by Power (2011) and given the name Silent Grouping. According to the findings 

of the research, there are a number of obstacles that must be overcome in order to successfully use the planning 

poker approach for scaling user stories. A dataset from Cisco's Unified Communication Business Unit was 

used for the research project. This dataset included the experiences of seven teams who were working on the 

Scrum methodology. In addition, the research demonstrated that the suggested method is applicable to both 

geographically dispersed and geographically co-located teams. 

An in-depth discussion on the topic of estimating the cost of projects that were built utilising agile 

methodology was presented by Usman et al. (2014). They carried out a systematic literature review, which 

comprised a total of 25 papers for an analysis. The approaches that were used for estimating, the metrics that 

were used for size measurement, the metrics that were used for determining the accuracy of prediction, and 

the cost drivers that are most commonly found in ASD were the most important factors that were discovered. 

On the basis of a small number of study topics, the findings of SLR were published. The estimating methods 

that are used in agile settings were the subject of the first study topic that was formulated. According to the 

findings of research, the expert judgement method, the UCP method, and its modified version were the most 

widely used procedures among the many methodologies. The accuracy metrics that are used by these strategies 

were also noted, and it was discovered that MMRE, PRED, and MAE are the evaluation metrics that are 

utilised the most often by these techniques in order to assess the accuracy of prediction. Along with that, the 

values of the accuracy metrics that were accomplished by the approaches were shown and compared. When 

it came to object-oriented projects, the size metric that was used was mostly the number of narrative points, 

with just a handful showing use case points. Another research question focused on the utilisation of cost 

drivers, and it was demonstrated that numerous factors that influence the cost of a project, such as the skills 

and experience of the development team, the size of the task, the test risk factor, the test efficiency factor, and 

a great deal more, are taken into consideration by the relevant published researches. 

Two case studies were used in order to give a comparison between the planning poker approach and the 

Wideband Delphi technique, which was presented in the article by Gandomani et al. (2014). As a result of the 

research, it was discovered that the estimate accuracy of planned poking was superior to that of unstructured 

expert estimation and the Delphi approach. In addition, it was shown that the use of the planning poker 

strategy, in comparison to other strategies that are based on opinions, results in a decrease in the risks that are 

associated with financial concerns. The datasets of two different firms were chosen for the case study. The 

expert estimate produced a value of 14.8% for the MMRE, whereas the Delphi approach produced a value of 

7.6% for the MMRE, and Planning Poker produced a minimal error value of 7.1%. 

Two case studies were used in order to give a comparison between the planning poker approach and the 

Wideband Delphi technique, which was presented in the article by Gandomani et al. (2014). As a result of the 
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research, it was discovered that the estimate accuracy of planned poking was superior to that of unstructured 

expert estimation and the Delphi approach. In addition, it was shown that the use of the planning poker 

strategy, in comparison to other strategies that are based on opinions, results in a decrease in the risks that are 

associated with financial concerns. The datasets of two different firms were chosen for the case study. The 

expert estimate produced a value of 14.8% for the MMRE, whereas the Delphi approach produced a value of 

7.6% for the MMRE, and Planning Poker produced a minimal error value of 7.1%. 

(Tanveer et al., 2016) carried out a case study research project using a dataset consisting of international 

software companies situated in Germany. A framework for agile development was used by the organisation. 

Based on the findings, it was determined that the accuracy of the estimate is influenced by a number of 

elements, one of which is the level of expertise and experience had by the development team. After doing the 

research, the researchers came to the conclusion that there should be a tool or a rubric that can evaluate the 

experience and capabilities of the team, while also taking into account the numerous cost drivers, in order to 

improve the accuracy of the process of effort estimating. 

In their study, Basri et al. (2016) made the observation that the majority of the research that is currently 

accessible about estimating models that are used in the software industries is algorithmic for conventional 

frameworks and non-algorithmic for agile frameworks. An algorithmic change model for effort estimate was 

developed in this study. The model was designed to be compatible with both conventional and agile 

frameworks. In order to design software, the model that has been developed makes use of the change effect 

analysis approach. The suggested model first makes an estimate of the amount of time and effort that would 

be necessary to execute a specific change. This is in contrast to the conventional development approach, which 

involves handling all of the changes at the conclusion of the process, or the agile development approach, 

which involves attempting to include all of the changes at any point in time. After that, the model is tested by 

means of a case study that consists of six software projects that are based on agile methodology and six that 

are based on conventional methodology. The validity of its application to both of the frameworks is shown 

on the basis of the outcomes of the experiment. In order to evaluate the suggested model, we used MMRE, 

Pred(25), and MdMRE as evaluation metrics. The findings revealed that the proposed model performed better. 

(Wen et al., 2012) released a systematic literature review (SLR) that was comprised of empirical investigations 

on several machine learning models that were published between 1991 and 2010. The research focused on 

analysing four major aspects, which are the following: the estimate accuracy, the analysis of multiple models, 

the estimation context, and the machine learning approach that was employed. There were around eight 

hundred main research that were investigated, and the findings indicated that a total of eight Machine Learning 

approaches are often used in Software effort estimate. Furthermore, it was shown that models based on Soft 

Computing provide superior prediction accuracy in comparison to models that do not utilise Machine 

Learning. Furthermore, it was claimed that the accuracy of estimate might change when the same machine 

learning model is applied to various datasets or the experimental designs of different experiments. The 

systematic literature review (SLR) was carried out by constructing a review process that consisted of six 

stages: formulating research objectives, devising a strategy for searching, choosing the suitable and relevant 

studies, evaluating the quality of publications, extracting data, and synthesising data. 

In the year 2015, López-Martín presented a discussion on the challenges that arise when soft computing 

models are used for the purpose of predicting the development expenditure. A comparison was made between 

the accuracy of prediction for a number of different models that were based on neural networks and statistical 

regression. The research made use of a previously published dataset that included function points as a 

predictor variable. These function points depicted the magnitude of the project as well as the real amount of 

work that was put in. Based on the findings of the research, it was determined that the accuracy of estimate 

for neural network models was superior to that of a mathematical model that was based on regression. 
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(Weflen, 2018) conducted an analysis of the Kanban model of Agile development and attempted to improve 

it by putting forth a Bayesian Belief Network-based model for estimating the amount of time needed to finish 

the backlog. A backlog is a document that is generated by an agile team. It contains all of the requirements 

that are still outstanding and need to be fulfilled by the team. In order to get access to the elements that 

determine the amount of time it takes to finish backlog items, the model is used. Kanban is a paradigm that 

has all of the visual methods that are used to represent the progress that has been made and the tasks that are 

still outstanding by using a display board that is known as a backlog. A number of columns on the display 

board are used to reflect the current state of the tasks that are still outstanding. Additionally, new jobs are 

added to the backlog board based on the importance of the tasks. During the course of the work, the tasks 

would migrate across the columns, and a probabilistic model was proposed to account for this movement. 

While taking into account all of the elements that have an effect on the movement of the tasks on the board, 

the model provides an estimate of the lead time, which represents the moment at which a work on the backlog 

will begin.  

It is proposed in (Zakrani et al., 2018) that a new and better model for estimating the amount of work required 

for software projects. The support vector regression technique is used by the model, and Grid search is utilised 

for optimisation purposes. The factors such as type, kernel function, complexity values, kernel parameter, and 

Epsilon values were modified in order to use Grid search. Following this, 5 fold cross validation was utilised. 

In addition, it reveals that the results produced from this research are superior than the approaches that have 

been recommended in the most current relevant literature in terms of a variety of performance assessment 

criteria. 

An ensemble-based technique is used by Malgonde et al. (2019) for the purpose of estimating the amount of 

effort required for software projects. Additionally, an experimental assessment is carried out in order to assess 

the accuracy of the proposed approach's predictions and to compare it with previous research that has been 

published. After that, an optimisation model is used in order to test the model and optimise the planning for 

the sprint. There were five independent factors that were utilised as inputs for the model. These variables were 

the priority of a certain user story, the number of subtasks associated with that particular story, the size of the 

narrative, the length of the sprint, and the overall experience of the programmer. The effort variable is the 

goal variable. The RMSE values for a number of different algorithms, such as SVM, ANN, Ridge Regression, 

and others, were first generated as part of the experimental assessment. Following this, feature selection was 

used in order to examine the influence. SVM and ANN are two examples of algorithms that had an increase 

in their prediction accuracy, whereas decision trees, linear regression, and other algorithms saw their accuracy 

decline. After that, the weights were normalised in order to suggest an ensemble approach, and the results of 

the proposed technique were compared with the results of other popular ensemble techniques. The following 

findings were presented, which led to the conclusion that the suggested method performed more effectively 

than alternative algorithms. 

(Gultekin et al., 2020) estimated the tale point value by using a number of different machine learning 

techniques. When compared to other studies that have been published, this one advocated that the narrative 

point values, effort values, and cost predictions should be done at each iteration. This is done in order to ensure 

that any deviations that were seen in the previous iteration may be used as input for more accurate prediction 

in the subsequent iteration. In order to evaluate the accuracy of predictions made on a variety of datasets, a 

number of different methods, including as SVR, Gradient Boosting, Random Forest, and others, are used. Due 

to the fact that the stages of the project are taken into consideration, the most significant benefit of the work 

that is being presented is the compensating of risk that has manifested in one phase into another phase. In 

addition, the data that were collected were compared with the results that had previously been published and 

used in the assessment of tale points. 

CONCLUSION  
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As per the findings of Jørgensen's research conducted in 2007, it was determined that an expert is assigned to 

a professional software developer who has sufficient expertise. In spite of the fact that the word "expert" is 

used to refer to the product expert who is responsible for the work development and evaluation, this does not 

necessarily mean that the project that is currently being developed is within the assessor's area of expertise. 

In comparison to formal methods, the advantage of having professionals evaluate the work is that, as persons, 

they have access to a greater quantity of data and are able to make more effective use of it than does the use 

of calculations.In expert estimating techniques, there are no predetermined processes that are used to compute 

the amount of work required since these approaches are entirely dependent on the knowledge that the estimator 

does not disclose but may possibly possess. Because of this, we are unable to get comparable findings with 

reference to the task estimations. the year 2007 (Jørgensen). As a result, the great majority of the stages 

involved in the process of expert estimate methodologies are understandable and can thus be reviewed. 

Despite the fact that the stages that are used to estimate the correctness are not explicitly stated, there is often 

no intelligent dispute since these methods of the evaluation cycle rely on instinct (and knowledge that is 

inferred). 
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