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Abstract:  This abstract offers a succinct but thorough summary of the industrial environment, emphasising 

important elements including productivity, technological integration, quality control, and supply chain 

management. The MOORA approach is introduced as a useful tool for decision-making in the industrial 

setting, helping producers to make knowledgeable decisions and optimise their operations to meet the needs 

of a competitive market. The manufacturing environment is a complicated and ever-changing setting where 

final goods are created through organised procedures from raw materials. This environment’s key element is 

productivity, innovation in technology, quality assurance, and efficient supply chain management. 

Manufacturers may pursue excellence and satisfy changing market expectations by comprehending and using 

these ideas. The industrial environment's critical influence on the effectiveness, productivity, and 

competitiveness of manufacturing industries accounts for most of its scientific relevance. Researchers learn 

about a variety of aspects that affect production processes, including technology, automation, labour, 

sustainability, safety, and quality control, through analysing the industrial environment. The creation of plans, 

policies, and practises to optimise operations, save costs, raise product quality, and improve overall 

performance in the manufacturing sector is made possible by an understanding of the relevance of the 

industrial environment. A methodology for making decisions that allows for the evaluation and ranking of 

options based on a variety of criteria is the MOORA (Multi-Objective Optimisation on the Basis of Ratio 

Analysis) method. It entails giving the criteria weights and rating each possibility on a ratio scale. The process 

generates the total performance index for each choice while taking both favourable and unfavourable factors 

into account. The MOORA technique aids in choosing the optimum option that best balances the many 

objectives and criteria used in the decision-making process by comparing performance indices. 

Alternate parameters taken as ASEA-IRB60/2, CincinnatiMilacroneT3-726, CybotechV15ElectricRobot, 

Hitachi America, Process Robot, UnimationPUMA500/600, UnitedStatesRobotsMaker110, and 

YaskawaElectricMotomanL3C. Evaluation parameters taken as Load capacity (LC) (kg), Repeatability (RE) 

(mm), Maximum tip speed (MTS) (mm/s), Memory capacity (MC), Manipulator reach (MR) (mm). 

Manufacturing Environment Using MOORA. ASEA-IRB60/2 is got the first rank whereas the 

UnimationPUMA500/600 is having the lowest rank. first ranking is obtained with the lowest quality of 

compensation-ASEA-IRB60/2  

 

Keywords:  MOORA, Manufacturing environment, Robotic arm, Maximum tip speed 

1. INTRODUCTION 

The study of decision-making is the recognition and selection of options that reflect values and preferences. Making 

decisions presupposes that there. In this situation, other tests should be taken into consideration. A better selection is 

made to satisfy the decision maker's goals, objectives, preferences, and values, but only a number of these choices are 

recognised as feasible. Decision-makers in a production context when assessing, a variety of different choices offered 

as a bundle conflicting qualities or standards. Facilitate and direct decision-making basic, rigid, and exacting producers 

one may take into consideration logical methods or mathematical instruments [1]. This method calls for extensive 

representation of past knowledge of the product's environment, sensors, and application of diverse sensor techniques, 

as well as selection and specification of behaviours that are relevant to this particular domain [2]. This method requires 

a sizable representation of preceding product environment, sensor, and implementation of diversity of sensor 
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techniques, as well as linked selection and specification motor behaviours for this particular domain [3]. Open and 

transparent meetings where anybody may participate in the decision-making process product engineer 

recommendation and expectation a Response One of the major causes Measures for ongoing development fall short 

Redundancies are imminent, therefore it makes sense. Lean manufacturing is possible in this setting. The practises are 

failing. A drumbeat is seen as losing the consumer who wasn't there. Returning to the pushes system was determined 

to be the best option or to introduce misleading tractions in the context of the business did not lose clients [4]. Hardware 

and software for the necessary mobile robots have reached maturity. Because of this, autonomous mobile robots have 

not yet been put into use. The need for research into suitable uses in an industrial setting is unmet. At this time, the 

best method for a mobile robot A multi-portion meal is one that is loaded into several feeders at once (such as step 

feeders). These feeders are made to automatically provide components to a manufacturing cell, which is often one or 

more assembly lines of machines. Manual multi-part feeding, non-value-added manufacturing tasks, and frequent 

(intermittent or sporadic) disruption of production employees are all present. It was determined that returning to the 

push mechanism or adding fake tractions was the best course of action [5]. SMEs are anticipated flexibly and swiftly 

adjusting to manufacturing changes: Ideal options for this need are robotic manipulators. Additionally, future robots 

will be more flexible. Being able to share and collaborate with people in the same habitat. But this also raises certain 

security concerns that should be carefully handled. Requirements Safe human-robot contact is now available in the 

workplace Research on robots is ongoing to enable secure collaboration must have cutting-edge facilities and 

sophisticated sensors operational planning abilities on the go [6]. High levels of customisation, tiny batches (or even 

unitary), unconventional work practises, flexible manufacturing resources, highly skilled workers, and usually 

complicated and significant items were produced as a result of the initiatives. Organisational elements and traits are 

connected the commercial setting in which initiatives are carried out. It should be handled carefully and with regard 

for the project's context. In the program's Production settings, which frequently include a number of simultaneous 

tasks with an elevated degree of customisation, there exist interpersonal connections and possible resource conflicts. 

Multitasking Needs for Prevention Management study of needs, crucial resources, project interconnectedness, and 

study of restricting variables [8]. Using the tools and methods that are already available only a limited amount of 

assistance is provided for managing product development efforts utilised in a few stages of product development. 

Work in a long, deep suit pattern. Structure was evident in read and actual projects with collaborating firms. Effective 

in centring efforts on the significance of product creation in succeeding in today's business climate, from high 

management to the Group [9]. Method for boosting productivity that is systematic and constructive their broad 

application for distributed knowledge reusing Production contexts has been constrained by ontology. Technologies 

for computer networks and the Internet already in use have created a basis for new industries involving the 

dissemination and reuse of information. Incompatible and heterogeneous conditions in dispersed manufacturing 

settings the key remains producing information on several computing systems achieving cross-organizational and 

cross-domain semantic interoperability [10]. Companies who adhere to a zero defect policy largely benefit from them 

in the current business climate. The suggested method tries to identify the traits that are most important to high-quality 

products and detect rare quality incidents in production systems. Efficiency is important from a manufacturing 

standpoint ability to enhance conventional quality and productivity systems. Capture and analyse big data effectively. 

The main objective of big data collection and analysis in industrial applications is to achieve processes that are fault- 

(or defect-) free [11]. Background environment Production facility requirements, such as operating controls, 

Occupational Health and Safety (OH&S) regulations, preparation needs, etc., may necessitate finely regulated 

facilities for factors like temperature, humidity, and air quality. HVAC (heating, ventilation, and air conditioning) 

systems account for a sizable portion of overall energy usage as a result. Thus, a manufacturing plant has a huge 

potential to increase and expand its energy resource efficiency via continuous management and intelligent oversight 

of the environment. A case for monitoring and measurement the temperature was chosen for the office setting. This 

serves as the demonstration's proof of concept implemented in other parts of the industrial plant on a large-scale and 

at a high cost [12]. In this study, a decision-support method for choosing vendors is proposed. Lowering yearly 

material costs, cutting the total number of producers, and improving supplier performance in terms of delivery and 

quality. A database of things that have been purchased and all possible sellers is used by the system dilemmas or 

problematic situations salespeople must meet are defined and examined in regard to certain quality and delivery 

performance requirements (non-structured components). Under various such circumstances, a number of models are 

employed to analyse the conflicts between the price of materials and Supplier Number (built components) [13]. 

Obviously, under this situation, productive cooperation fast production is essential for innovation and freedom. Here 

is a list of cutting-edge technology that may be seen. Used in a cooperative manufacturing operation. The management 

of collaborative relationships, full integration of design, processes, and systems, and the arrangement of all players to 

work together includes the same item and project data as well as intricate components for product development and 

life cycle management. Economic thresholds are established plant's location and nearby entities external variables 
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[14]. Exploring the potential of RP technology in traditional production settings with an emphasis on delivering agility 

is urgently needed. In light of this, further research on the usefulness of leveraging this technology to increase agility 

in traditional production environments served as the study's main source of inspiration [15]. 

2. METHODOLOGY 

Multi-objective optimization based on ratio Method of analysis (MOORA) is employed to address certain typical 

issues and performance Additionally evaluated are the completely multiplicative MOORA technique and the reference 

point approach concern is given to issues these three approaches are found to be highly straightforward and 

understandable. Implement and offer almost precise rankings for material substitutes [16]. In a non-subjective manner, 

the MOORA approach completes the ranking process based on ratio analysis and dimensionless measuring 

Contractors. Not only the decision-maker, producer, or decision-making body are involved; all stakeholders are. The 

term "all stakeholders" refers to everyone who is involved in a particular issue or problem; "all connections between 

objectives and alternatives are viewed simultaneously rather than in pairs considerations; "only unique cases facing a 

finite number of sets Alternatives are considered," as opposed to "sequential cases," which deal with alternatives 

developed from a set continuous and multiple alternatives; and "as non-subjective as possible: no normalisation by 

Subjective weights .For these reasons, we choose MOORA [17]. The application includes multiple goals, including 

cost, experience, and performance goals for the contractors; quality, duration, and cost goals for the owners. The 

following goals The MOORA method's challenges with dimensionless ratios are avoided by using all the different 

units ‘normalization. We go to the ratio system where each response is compared against a neutral alternative for a 

class that encompasses all option relevant to that scope [18]: 

 
The MOORA approach may be used to resolve a number of problems with decision-making [19]. In order to reach 

industries, unconventional production methods are frequently adopted high precision and a desirable product. This 

section focuses on solving several uncommon machines using the MOORA approach multi-criteria problem processes. 

There are multiple-purpose issues everywhere in the globe. various businesses, industries, corporate buildings, 

manufacturing facilities, etc. or somewhere In the presence of two or more competing qualities, optimal decisions 

must be made [20]. To demonstrate that the MOORA approach may be used to assess machine performance, an 

example is built. A set of chemical injection machines' maintenance system is proposed to be evaluated in this study. 

Using the MOORA technique, evaluate key performance indicators as the primary goal several machineries are used 

in the production process [21]. Results from the MOORA technique It is virtually in accord with the grey correlation 

analysis approach, demonstrating the method's acknowledged applicability, feasibility, and adaptability for resolving 

a range of complicated decision-making issues in today's industrial sectors. It may be used to address a range of 

complicated decision-making issues in a manufacturing setting. It is necessary to update simultaneously two or more 

often incompatible goals that are subject to restrictions. Moore The approach may be used to solve a variety of 

complicated decision-making issues production setting. Starting with a decision team performance of numerous 

options based on various features (objectives), this procedure is used [22]. Ratio technique approach and MOORA 

interval estimate Fuzzy numbers have been shown to be effective instruments for resolving dilemmas with decision-

making. Ratio technique approach by MOORA This approach is based on a particular notion that may assess the 

overall effectiveness of the substitute. The variance between the total of the estimations is what determines the 

weighted normalised benefit. Following is the total of the weighted normalised estimations for Criterion1 and 

Criterion2 [23]: 

 
Instead of pair wise considerations, every interaction between objectives and options are seen concurrently in 

MOORA-based Taguchi optimisation. The candidate method, Taguchi based in Mura Optimisation, is superior to 

other sophisticated ones in terms of effectiveness and relevance. Compared to previous MADM-based Taguchi 

techniques, the MOORA-based Taguchi method is easier to use and more versatile and also the same as TOPSIS, 

VIKOR, and GRA. The research acknowledges that as the quantity of review answers rises, these systems are harder 

for the user to employ [24]. By developing the MOORA technique when performance evaluations are provided as 
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intervals, solving decision issues using interval data entails choosing the most preferable alternative out of all feasible 

options. In this study, we used subjective indices (index) for benchmarking and assessment of potential machine tools 

that we subjectively favoured present of information [25]. 

 
Alternative Parameter 

1. A robotic arm created for industrial uses is the ASEA-IRB60/2. It can move objects with precision and efficiency 

and can support up to 60 kilograms of weight. This adaptable robot can perform a variety of jobs throughout production 

and assembly operations thanks to its sophisticated sensors and controls. 

 

2. High-performance milling equipment like the CincinnatiMilacroneT3-726 is commonly employed in the industrial 

sector. For accurate and productive machining operations, it has a strong structure and cutting-edge control systems. 

It permits the creation of intricate and precise components because to its adaptable capabilities and dependability. 

 

3. A sophisticated electric-powered robotic system created for industrial applications is the 

CybotechV15ElectricRobot. It delivers improved accuracy, flexibility, and efficiency when carrying out various 

operations. It helps to enhance efficiency and automate industrial processes thanks to its innovative technology and 

versatile design. 

 

4. A cutting-edge robotic system designed by Hitachi for industry process automation is the 

HitachiAmericaProcessRobot. In order to maximise productivity and precision in industrial activities, it combines 

cutting-edge technology with sophisticated controls. It aids firms in streamlining their procedures and boosting output 

thanks to its adaptability and dependability. 

 

5. A cutting-edge robotic arm series created by Unimation for industrial applications is the PUMA500/600. These 

robots can carry up to 500 or 600 kilograms of cargo with high-speed and precise mobility. They excel in a variety of 

manufacturing and assembly activities, increasing efficiency and automation thanks to their adaptability and cutting-

edge features.  

 

6. The United States-based UnitedStatesRobotsMaker110 is an inventive robotic manufacturer that specialises in the 

creation of cutting-edge robotic systems. Their robots give greater performance and dependability by fusing cutting-

edge technology with careful craftsmanship. They contribute to improvements in automation across several sectors by 

putting an emphasis on quality and innovation. 

 

7. Modern industrial robots like the Motoman L3C from Yaskawa Electric are renowned for their remarkable 

performance and adaptability. It excels in a variety of automation applications thanks to its superior motion control 

and precise sensing capabilities. It greatly boosts performance and productivity in industrial operations because to its 

dependability and efficiency. 

 

Evaluation Parameter 

1. A structure, device, or piece of equipment's load capacity (LC) is the heaviest weight or load that it can safely carry 

without jeopardising its integrity or functionality. It is a crucial factor used to assess the appropriateness and security 

of many applications, including machinery, shelves, vehicles, and cranes. The effective utilisation of load capacity 

guarantees operational effectiveness and minimises overload-related accidents or damage. 

 

2. A system or device's capacity to consistently and precisely accomplish a job or return to the same location repeatedly 

is known as repeatability (RE). It measures the amount of deviation or variance between tries to get to a given spot or 

carry out a particular operation. In applications like robotics, automation, and quality control, higher repeatability 

values suggest more precision and dependability. 

 

3. The highest linear velocity at the tip or edge of a spinning device or instrument, such as a blade or cutting tool, is 

referred to as the maximum tip speed (MTS). It is a crucial factor in figuring out the functional restrictions and 

performance potential of spinning machinery. In order to maintain effective operation and assist avoid excessive wear, 

vibration, and other risks, the maximum tip speed must be kept within acceptable limits. 

 

4. Memory capacity (MC) is a storage term used to describe how much data or information a computer or other 

electronic device can hold. Bytes, kilobytes, megabytes, and gigabytes are used to quantify it. A greater memory 
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capacity enables effective management of information and multitasking by storing more data, files, programmes, or 

media. 

 

5. Manipulator reach (MR) is the greatest length or distance that a robotic manipulator or arm can stretch and still 

function properly. It gauges the amount of space a robot can operate or interact with items in. The robot's overall 

operating capabilities are improved by the ability to access a broader workspace and carry out activities in a more 

flexible and varied way thanks to a longer manipulator reach.  

3. RESULTS & DISCUSSION 

Table 1 shows the Multi-Objective Optimization based on ratio Analysis and manufacturing environment parameters 

are ASEA-IRB60/2,CincinnatiMilacroneT3-726, CybotechV15ElectricRobot, HitachiAmericaProcessRobot, 

UnimationPUMA500/600, UnitedStatesRobotsMaker110, YaskawaElectricMotomanL3C.Table 1 shows multi-

objective optimization based on the ratio Analyzing the Load capacity (LC) (kg), Repeatability (RE) (mm), Maximum 

tip speed (MTS) (mm/s), Memory capacity (MC), Manipulator reach (MR) (mm). 

TABLE 1. Manufacturing Environment 

 LC RE MTS MC MR 

ASEA-IRB60/2 0.9705 0.7861 0.7087 0.1217 0.3557 

CincinnatiMilacroneT3-726 0.1027 0.2948 0.2835 0.7303 0.374 

CybotechV15ElectricRobot 0.111 0.1965 0.482 0.3652 0.6022 

HitachiAmericaProcessRobot 0.1617 0.3931 0.279 0.4869 0.3467 

UnimationPUMA500/600 0.0404 0.1965 0.1562 0.1217 0.3288 

UnitedStatesRobotsMaker110 0.0728 0.1572 0.2835 0.0852 0.1825 

YaskawaElectricMotomanL3C 0.0485 0.1965 0.0494 0.2434 0.3306 

 
FIGURE 1. Manufacturing Environment 

 

TABLE 2. Normalized Data 

 LC RE MTS MC MR 

ASEA-IRB60/2 0.970418 0.786125 0.708699 0.121706 0.355708 

CincinnatiMilacroneT3-726 0.102691 0.294809 0.283499 0.730335 0.374008 

CybotechV15ElectricRobot 0.110991 0.196506 0.481999 0.365217 0.602213 

HitachiAmericaProcessRobot 0.161686 0.393112 0.278999 0.486923 0.346708 

UnimationPUMA500/600 0.040397 0.196506 0.1562 0.121706 0.328807 

UnitedStatesRobotsMaker110 0.072794 0.157205 0.283499 0.085204 0.182504 

YaskawaElectricMotomanL3C 0.048496 0.196506 0.0494 0.243412 0.330607 
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Table 2 shows the various Normalized Data High values of ASEA-IRB60/2, CincinnatiMilacroneT3-726, 

CybotechV15ElectricRobot, HitachiAmericaProcessRobot, UnimationPUMA500/600, 

UnitedStatesRobotsMaker110, and YaskawaElectricMotomanL3C. Table 3 shows Weightings used for the analysis. 

We have taken same weights for all the parameters for the analysis. 

 

 
FIGURE 2. Normalized Data 

 

Figure 2 shows the various Normalized Data High values of ASEA-IRB60/2, CincinnatiMilacroneT3-726, 

CybotechV15ElectricRobot, HitachiAmericaProcessRobot, UnimationPUMA500/600, UnitedStatesRobotsMaker110, and 

YaskawaElectricMotomanL3C. Table 3 shows Weightings used for the analysis. We have taken same weights for all the 

parameters for the analysis. 

 
TABLE 3. Weightages 

Weightages 

0.2 0.2 0.2 0.2 

0.2 0.2 0.2 0.2 

0.2 0.2 0.2 0.2 

0.2 0.2 0.2 0.2 

0.2 0.2 0.2 0.2 

0.2 0.2 0.2 0.2 

0.2 0.2 0.2 0.2 

 

 

TABLE 4. Weight Normalized Decision Matrix 

 LC RE MTS MC MR 

ASEA-IRB60/2 0.194084 0.157225 0.14174 0.024341 0.071142 

CincinnatiMilacroneT3-726 0.020538 0.058962 0.0567 0.146067 0.074802 

CybotechV15ElectricRobot 0.022198 0.039301 0.0964 0.073043 0.120443 

HitachiAmericaProcessRobot 0.032337 0.078622 0.0558 0.097385 0.069342 

UnimationPUMA500/600 0.008079 0.039301 0.03124 0.024341 0.065761 

UnitedStatesRobotsMaker110 0.014559 0.031441 0.0567 0.017041 0.036501 

YaskawaElectricMotomanL3C 0.009699 0.039301 0.00988 0.048682 0.066121 

 

Table 4, 5 shows the final result Multi-objective optimization based on ratio analysis manufacturing environment 

parameters are ASEA-IRB60/2, CincinnatiMilacroneT3-726, CybotechV15ElectricRobot, 

HitachiAmericaProcessRobot, UnimationPUMA500/600, UnitedStatesRobotsMaker110, and 

YaskawaElectricMotomanL3C. 
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TABLE 5. MOORA Analysis and Result 

 Assessment score Rank 

ASEA-IRB60/2 0.446248 1 

CincinnatiMilacroneT3-726 0.207465 2 

CybotechV15ElectricRobot 0.1105 4 

HitachiAmericaProcessRobot 0.194803 3 

UnimationPUMA500/600 0.0372 7 

UnitedStatesRobotsMaker110 0.08324 5 

YaskawaElectricMotomanL3C 0.041441 6 

 

 

 
FIGURE 4. Assessment Value 

 

Figure 4 Shows the MOORA method using the analysis Assessment value for ASEA-IRB60/2 is having Higher Value 

and UnimationPUMA500/600 is having Lower value. 

 
FIGURE 5. Rank 

 

Figure 5 Shows the Ranking of Market segment evaluation. ASEA-IRB60/2 is got the first rank whereas the 

UnimationPUMA500/600 is having the lowest rank.  

0
0.05

0.1
0.15

0.2
0.25

0.3
0.35

0.4
0.45

0.5

Assessment Value 

0
1
2
3
4
5
6
7
8

Rank

rank



 Chinnasami Sivaji.et.al / Journal on Electronic and Automation Engineering, 3(4), December 2024, 1-10 

Copyright@ REST Publisher                                                                                                                                                      8 

4. CONCLUSION 

The manufacturing environment is a complicated and ever-changing setting where final goods are created through 

organised procedures from raw materials. This environment’s key element is productivity, innovation in technology, 

quality assurance, and efficient supply chain management. Manufacturers may pursue excellence and satisfy changing 

market expectations by comprehending and using these ideas. This method calls for extensive representation of past 

knowledge of the product's environment, sensors, and application of diverse sensor techniques, as well as selection 

and specification of behaviours that are relevant to this particular domain. This method requires a sizable 

representation of preceding product environment, sensor, and implementation of diversity of sensor techniques, as 

well as linked selection and specification motor behaviours for this particular domain. Open and transparent meetings 

where anybody may participate in the decision-making process product engineer recommendation and expectation a 

Response One of the major causes Measures for ongoing development fall short Redundancies are imminent, therefore 

it makes sense. Lean manufacturing is possible in this setting. The practises are failing. A drumbeat is seen as losing 

the consumer who wasn't there. Returning to the pushes system was determined to be the best option or to introduce 

misleading tractions in the context of the business did not lose clients. Ratio technique approach and MOORA interval 

estimate Fuzzy numbers have been shown to be effective instruments for resolving dilemmas with decision-making. 

Ratio technique approach by MOORA This approach is based on a particular notion that may assess the overall 

effectiveness of the substitute. The variance between the total of the estimations is what determines the weighted 

normalised benefit. Following is the total of the weighted normalised estimations for Criterion1 and Criterion2. the 

final result Multi-objective optimization based on ratio analysis manufacturing environment parameters are ASEA-

IRB60/2, CincinnatiMilacroneT3-726, CybotechV15ElectricRobot, HitachiAmericaProcessRobot, 

UnimationPUMA500/600, UnitedStatesRobotsMaker110, and YaskawaElectricMotomanL3C. Analyzing the Load 

capacity (LC) (kg), Repeatability (RE) (mm), Maximum tip speed (MTS) (mm/s), Memory capacity (MC), 

Manipulator reaches (MR) (mm) 
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