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Abstract: Today, human activities are guided by the notion of sustainable development. Future growth will 

mostly be influenced by sustainable transportation. Today, this is not the case, and road transportation, in 

particular, plays a role in this. A paradigm change for the development of sustainable transportation Inland 

Rivers will inevitably carry more traffic than other alternative routes as a whole. The rationale for enhancing 

the sustainability of inland canal navigation is discussed in this lecture. Investigating university attendance 

among Norwegian university students during the winter months for venturing out and using public 

transportation (PT) was the aim of this study. Investigating traffic attitudes and environmental elements as 

potential indicators of travel preferences with 441 college students at Norway's Dragvoll and Glshaugen 

campuses of two universities. 206 men and 229 women participated in this cross-sectional self-report survey. 

Beyond the aforementioned contextual elements and transportation strategies. The explained variance is 

increased by the traffic priorities. Exercise transportation priority with increased utilization of active 

transportation. Flexibility is valued more when it comes to active transit use. Previous studies have shown that 

a more favorable environment The utilization of active transportation is correlated with attitudes. Comfortable 

transport attitude is one of the psychological variables in PT. Use is linked to a reduced degree of PT, maybe 

while employing this modality. conveys discontent. In general, psychological factors (transport priorities, 

transport attitudes) explained less of the variation in fixed transit use than situational ones (such as campus 

location, journey distance). Benefits of active transportation in terms of health and the environment Reminding 

children could be an effective strategy for enhancing this form of transportation. Later in life, increased PT 

comfort might stimulate sustained use of this treatment method. However, wintertime saw more static traffic. 

The ability to employ a mode depends on removing situational restrictions, utilization of transportation. 

Comfortable transport attitude is one of the psychological variables in PT. 

 

Keywords: manufacturing, GRA method. 

1. INTRODUCTION 

Manufacturing resource planning's primary goal is to provide maximum dependability, the amount of material released 

at the lowest cost and best time possible while adhering to specific restrictions. Availability of the necessary resource(s) 

is one such system. Material requirements planning (MRP) logic is frequently used to carry out planning in a 

manufacturing context (Cho, S.C.L. and S.M. Said, 2006; Volkmann, T.E. et al., 1988), but MRP logic has a significant 

limitation in dealing with planning uncertainty. In today's fiercely competitive global manufacturing climate, on-time 

delivery is crucial, and cost-effective manufacturing is becoming more and more crucial. Planning systems are typically 

very unpredictable and dynamic contexts in industrial settings, where numerous interruptions (mainly randomness) 

prohibit the implementation of properly established production schedules. Lean manufacturing is frequently seen as a 

crucial tactic for manufacturing businesses looking to reach world-class performance (Rinehart, Huxley, & Robertson, 

1997). 1997 Robertson & Growing manufacturing is essential to raising living standards in emerging nations. Growth is 

slowed by a lack of natural resources and an increase in energy consumption, but manufacturing developing nations are 

attracting attention from around the world because to their unrealized potential for growth based on natural resources and 

people resources, as well as their generally laxer extra environmental regulations [1]. The need for resources and energy 

production is rising as a result of growing economies with rapid expansion. In actuality, more than 30% of the energy 

produced globally is used by industry [1]. The environmental impact associated with producer energy usage directly 

contributes to global issues like sustainability and climate change in addition to raising the price of energy and 

mailto:Email:%20%20vimalarsri@gmail.com


Copyright@2023 REST Publisher 33 

                     
Vimala.et.al / Building Materials and Engineering Structures 2(1), March 2024, 32-38        

 

commodities [2]. Growth is slowed by a lack of natural resources and an increase in energy consumption, but 

manufacturing developing nations are attracting attention from around the world because to their unrealized potential for 

growth based on natural resources and people resources, as well as their generally laxer extra environmental regulations 

[1]. The need for resources and energy production is rising as a result of growing economies with rapid expansion. In 

actuality, more than 30% of the energy produced globally is used by industry [1]. The environmental impact associated 

with producer energy usage directly contributes to global issues like sustainability and climate change in addition to 

raising the price of energy and commodities [2]. 

2. MANUFACTURE ENVIORNMENT 

Different people interpret uncertainty differently. Uncertainty, for instance, can refer to an estimate of the measurement 

error (Filial, R.S., and D.E. Beasley, 1991).  Lack of a precise grasp of events or processes is uncertainty. This work uses 

a scenario planning approach to assess the project planning issue, similar to Ay et al Gupta (1994). This method offers a 

connection to decision theory that not only aids in understanding the robustness and sustainability metrics frequently used 

in the literature but also offers a mechanism to define numerous additional strengths and sustainability. More details 

about this source material and related translation information Required source text Feedback from Page panels In order 

to create value, a lean manufacturing strategy investigates the benefits of rethinking the customer perspective and 

manufacturing procedures (Womack & Jones, 2003). Systems are made to produce high-quality products with little waste 

(Shaw & Ward, 2003; Kennedy & Masque l, 2006). The "grass" is called lean manufacturing.  Producing exclusively in 

response to consumer need is the plan. Companies in these ecosystems are reorganized into cells and value streams that 

enable them to concentrate on value (Womack & Jones, 2003). all of the products' or product families' created functions 

The primary issue with cloud manufacturing is matching specialized manufacturing needs with dispersed manufacturing 

resources, as was covered in the preceding section. This procedure can sometimes be as simple as checking the needs of 

the services against the services themselves, but other times it calls for a skilled engineer to look into the technical 

challenges of carrying out the task with the available resources. Fuzzy TOPSIS is a useful technique. Human reasoning 

in practical settings [32]. To prioritize GM constraints, fuzzy theory is applied to model parameters for decision-making. 

A trigonometric fuzzy can be defined in fuzzy set theory by triple a number, and the substitution criteria are the words 

that turn the numbers into fuzzy ones. Table 2 lists alternatives for ranking GM obstacles in terms of selection and 

evaluation criteria. As previously mentioned, DD plays a significant role in a comprehensive CPS, which has been applied 

with success in numerous. Military [12], health [13], and manufacturing [14] are some of the industries. Therefore, the 

fundamental basis for DD installation is comprehending and implementing the CPS architecture. Despite those successes 

in a broader context, this section restricts its focus by reviewing work pertaining to both CPS frameworks and DT 

implementations, identifying gaps that arise from the existing literature, and arguing that sustainability has not fallen off 

the corporate agenda despite the current economic climate. Employers of Sustainability Management A survey finds that 

organizations' levels of adoption differ, nevertheless. An MRP-controlled manufacturing environment simulation model 

has been created as a result of this research. 

3. GRA METHOD 

Deng invented the Gray Relational Analysis (GRA) method, which has been successfully applied to address a number of 

MCDM issues. It is necessary to translate the GRA's performance of all alternatives first into a relative order. The creation 

step is the gray relative. These sequences claim that a successful destination is punished. The gray correlation coefficient 

between the top target sequences is then determined for each comparison sequence. This gray conversation will conclude. 

For a better target order between each comparison sequence, the coefficients are used to calculate the gray correlation 

degree. An alternative translation of a comparison between the ideal target line and itself the greatest alternative is one 

with a lot of gray contact. We address MCDM issues. We suggest an expanded GRA technique in which the quantitative 

values are given as language variables with interval values and the quantitative weights are unknown. represent interval 

values of conventional GRA Some criterion weighting optimization models have been developed based on the 

fundamental concept. Subsequently, from a substitution, a comparative sequence translated for the computational for 

MCDM, extended the steps of the GRA technique are given. They include sorting the options and choosing the preferred 

one. Explain the GRA technique in brief. Introducing MCDM issues with interval-valued with unknown weights The 

GRA approach was created to address issues with the suggested method. A numerical example using the application is 

looked into to clarify compatibility for a software company's Select Computer Analysis Engineer. Globally, Asia uses 

Gray Relational Analysis (GRA). It is an effect assessment model that bases its conclusions on how closely two orders 

are related. determines how similar or different something is. The study of system-affecting factors is the goal of GRA. 

It is data that is both independent and correlated and is based on relationships found in series. GRC (Gray Correlation 

Coefficient) is used to estimate relationships between series and reference series using GRA. 
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4. RESULT AND DISCUSSION 
 

TABLE 1. Manufacturing Environment 

 
Load 

capacity Repeatability 

Maximum 

tip speed 

Memory 

capacity 

Manipulator 

reach 

Cincinnati Milacron T3-726 31.08 139.53 29.15 22.05 36.05 

Cybotech V15 Electric Robot 29.12 142.97 33.69 27.30 6.00 

Hitachi America Process Robot 24.08 122.58 29.18 23.10 45.36 

Animation PUMA 500/600 23.17 128.28 24.60 17.59 34.00 

United States Robots Maker 110 33.33 186.41 27.96 18.89 45.00 

 

Table 1 shows the Manufacturing Environment for Grey relational analysis. Load capacity, Repeatability, Maximum tip 

speed, Memory capacity, Manipulator reach and Cincinnati Milacron  

 

FIGURE 1. Manufacturing Environment 

Figure 1 Shows the Manufacturing Environment for Grey relational analysis Load capacity, Repeatability, Maximum tip 

speed, Memory capacity,  

TABLE 2. Normalized Data 

Load 

capacity Repeatability 

Maximum tip 

speed 

Memory 

capacity 

Manipulator 

reach 

0.7785 0.2655 0.2655 0.5407 0.2365 

0.5856 0.3194 0.3194 0.0000 1.0000 

0.0896 0.0000 0.0000 0.4325 0.0000 

0.0000 0.0893 0.0893 1.0000 0.2886 

1.0000 1.0000 1.0000 0.8661 0.0091 

Table 2 shows the Normalized data for Manufacturing Environment. 

TABLE 3. Deviation sequence 

Deviation sequence 

Load 

capacity Repeatability 

Maximum tip 

speed 

Memory 

capacity 

Manipulator 

reach 

0.2215 0.7345 0.7345 0.4593 0.7635 

0.4144 0.6806 0.6806 1.0000 0.0000 

0.9104 1.0000 1.0000 0.5675 1.0000 

1.0000 0.9107 0.9107 0.0000 0.7114 

0.0000 0.0000 0.0000 0.1339 0.9909 

 

Manufacturing Environment 

Cincinnati Milacrone T3-
726

Cybotech V15 Electric
Robot

Hitachi America Process
Robot

Unimation PUMA
500/600

United States Robots
Maker 110
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Table 3 shows the Deviation sequence for Manufacturing Environment. 

TABLE 4. Grey Relation Coefficient 

Load 

capacity Repeatability 

Maximum tip 

speed 

Memory 

capacity 

Manipulator 

reach 

0.6930 0.4050 0.4050 0.5212 0.3957 

0.5468 0.4235 0.4235 0.3333 1.0000 

0.3545 0.3333 0.3333 0.4684 0.3333 

0.3333 0.3544 0.3544 1.0000 0.4128 

1.0000 1.0000 1.0000 0.7888 0.3354 

Table 4 shows the Grey relation coefficient for Manufacturing Environment. 

TABLE 5. Result of final GRG Rank 

 GRG Rank 

Cincinnati Milacron T3-726 0.4840 4 

Cybotech V15 Electric Robot 0.5454 2 

Hitachi America Process Robot 0.3646 5 

Animation PUMA 500/600 0.4910 3 

United States Robots Maker 110 0.8248 1 

 

Table 5 shows the Result of final GRG Rank of GRA for Manufacturing Environment. United States Robots Maker 110 

is first ranking, Cybotech V15 Electric Robot is second ranking, Animation PUMA 500/600 is third ranking, Cincinnati 

Milacron T3-726 is fourth ranking and Hitachi America Process Robot is fifth ranking. 

 

FIGURE 2. GRG 

Figure 2shows the GRG of GRA for Manufacturing Environment.  

 

FIGURE 3. Shown the Rank 

GRG

Cincinnati Milacrone T3-
726

Cybotech V15 Electric
Robot

Hitachi America Process
Robot

Unimation PUMA
500/600

United States Robots
Maker 110

Rank
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Figure 3 United States Robots Maker 110 is first ranking, Cybotech V15 Electric Robot is second ranking, Animation 

PUMA 500/600 is third ranking, Cincinnati Milacron T3-726 is fourth ranking and Hitachi America Process Robot is 

fifth ranking. 

5. CONCLUSION 

The acquisition, utilization, and allocation of finite resources are all part of production planning and control. 

Production actions to more effectively and efficiently satisfy client demand within a set time range. Staffing numbers, 

production levels, allocation over time, and the order of production flows are examples of typical decisions. Planning 

and controlling production in volves optimization by definition. The challenges are coming up with a strategy to 

satisfy demand while keeping costs low or while maximizing profits. Gaining and sustaining advantages requires 

taking unpredictability into account. According to the findings, 119 out of 244 plants are in a lean accounting situation. 

Given that adopters remarked that it has been correctly applied in lean manufacturing, lean accounting is not 

surprising. Demonstrates the deliverables for putting lean principles (such as lean manufacturing) into effect. 

Although study has been done to create the best service plans for a certain task, there are some real-world issues. 
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