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Abstract: Always used for cotton-rich materials. WASPAS Cotton Fabric Selection in this paper, “the WASPAS method, 

a relatively fresh and computationally powerful MCDM (Multi-Criteria Decision Making) tool”, is suggested to rank ten 

candidate cotton fabrics according to four cloth properties such as: “cover, thickness, area density, and permeability”. 

The suggested fabrics are evaluated and chosen in order to achieve the best thermal comfort characteristics. “Sample 

Number 3 ranks first (best option) with the highest evaluation score of 0.95281, while Sample Number 6 ranks tenth with 

the lowest evaluation score of 0.50685.”  The proposed method's ranking results demonstrate a substantial agreement in 

ranking with previous approaches, as evidenced by the extremely high standard coefficients of correlation. With rank 

coefficients of correlation higher than 0.90, the ranking methods provided by the four hypothetical weight sets have the 

highest degree of agreement. Furthermore, even if the original making choices team is changed, that will be no rank 

reversal. As a result, sensitivity analyses based on altering criterion weights and the impact of dynamic matrices improve 

the proposed approach's stability and robustness in terms of ranking success. 
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1. INTRODUCTION 

Cotton cloth may outperform competitors in a particular attribute while being inferior in a different one. As a result, it is nearly 

impossible to have a specific fabric made of cotton with all physical characteristics as its support. For particular cotton fabric 

properties, higher values are desired, while lower ones are always preferred. Several conflicting fabric characteristics must be 

considered concurrently during the cotton fabric selection procedure. The best cotton fabric ought to possess a well-balanced 

and reasonable mix of all the properties under consideration.  Clothing is referred to as man's second flesh because it serves as 

a protective layer against adverse environmental circumstances and allows the body's natural thermoregulatory system to 

function, which always aids in maintaining thermal balance/equilibrium between the skin as well as the atmosphere. Any type 

of fiber for clothing must be resilient, have adequate dimension stability during repetitive laundering, suit our body lines, and 

not fade while cleaned or washed. To ensure the wearer's optimum comfort. Fabric comfort is a multifaceted phenomenon that 

involves the physiological and bodily balance that happens between the surroundings and the human body. One of the most 

essential properties of textiles is warmth, which is closely related to clothing comfort. Heat and mass transfer behavior governs 

thermo-physiological clothing ease. The heat and moisture transfer process of fabric for clothing is critical in preserving thermo 

physiological comfort, and A variety of factors impact it, including fiber type, yarn properties, construction and fabric 

thickness, final treatments, and clothing conditions. Cover factor, porosity, bulk density (GSM), and width are all fabric 

characteristics that have a direct impact on garment comfort. Choosing the best cotton fabric from the many options available 

to satisfy the end-user requirements is a difficult task. In most instances, this selection entails determining the best alternative 

based on multiple physical characteristics that are inherently conflicting. Cotton fabric grading and choosing based on its 

physical characteristics is a common decision-making issue with many competing choice criteria. Another common MCDM 

issue is choosing cotton fabric to satisfy specified end criteria. To handle these types of selection problems, several tools and 

techniques for multi-criteria decision-making (MCDM) have been created. 

“Many researchers have used various layers of multiple criteria decision making (MCDM) techniques to solve these types of 

fabric selection problems. Öztürk, Nergis, and Candan (2011) investigated the effect of fiber composition, yarn twist, and yarn 

ply on the comfort behavior of wool/acrylic blended fabrics. They used the technique of order preference by similarity to 

optimal solution (TOPSIS) to select the most suitable fabric based on the best comfort properties. Alam and Ghosh (2013) 

carried out fabric selection by evaluating thermal comfort index of fabrics, i.e. considering four physical fabric criteria namely 
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fabric cover, thickness, areal density and porosity. After determining the weights of the considered criteria and applying the 

Analytical Hierarchy Process (AHP), the final selection or evaluation based on the fabric thermal comfort index was made by 

TOPSIS. Mitra (2013) used AHP method to rank and select the best alternative based on quality value from a set of 25 

handloom cotton fabrics. In a later work, Mitra et al (2015) used both AHP and multiplicative AHP approaches to select the 

best alternative for 25 handloom cotton fabrics for summer wear. Chakraborty, Chatterjee and Das (2019) used a combined 

approach of gray correlation analysis and fuzzy logic to solve the above two cotton fabric selection problems by Alam and 

Ghosh (2013) and Mitra et al (2015).” According to the ongoing discussion, “fabric selection to meet specific end-use 

requirements determined by specific fabric properties has been an area of growing research interest over the years, and multiple 

popular layers of the MCDM have been successfully applied. In this paper, a first method of dealing with these cotton fabric 

selection issues is developed, and the efficacy of the suggested approach is contrasted to the prior strategy, followed by a 

sensitivity evaluation”. 

 

2. MATERIALS AND METHODS 

Our primary criterion is that our clothes last more than a single season. Our garments should maintain their original shape and 

not expand or shrink over time. They should suit our body shape and not alter or restrict our movements. After a few 

applications or washes, the cloth will not pill or fade. We want our clothes to feel good against our skin so that we can appreciate 

them to the fullest [1]. A fabric's comfort is defined by several characteristics, including heat, vapor, and air transfer, a warm 

or cool sensation to the contact, absorbency, as well as wipe ability [2]. The type of raw substance, structural properties, and 

other factors all have an impact on these comfort properties and relevant process parameters. The study of available fabric 

properties will aid in evaluating the behavior of the fabric under consideration during its actual use. Choosing the best fabric 

made of cotton to achieve a set of preset goals specifications is a difficult job because it necessitates selecting the most suitable 

material from a pool of available options.  The task of choosing the best fabric made of cotton to satisfy a set of preset end 

requirements is deemed complex because it involves selecting the most suitable material from a set of readily accessible 

alternatives that must be evaluated against several clashing physical characteristics. Cotton cloth may outperform competitors 

in one property and be inferior in another. As a consequence, it is nearly impossible to create a cotton fabric that uses all of its 

physical properties to its advantage. Higher values are chosen for some cotton fabrics, while smaller amounts are always 

favored for others. During the cotton material selection process, several conflicting fabric characteristics must be evaluated at 

the same time. All properties under evaluation should be well-balanced and reasonable in the best cotton fabric. To address 

these selection issues, various multi-criteria decision-making (MCDM) techniques and tools have been created. 

The WASPAS method has two well-known uses. MCDM is a one-of-a-kind combination of two methods, WSM and WPM. 

Basically A unified criterion is desired. The WSM method is similar to the first measure of the best performance, i.e. the joint 

average achievement criteria.  It is a popular and widely used MCDM method for weighing multiple alternatives against 

multiple decision criteria. Zavatskas et al. developed and refined the WASPAS and MCDM methods. This technique was 

applied to and extended in a large number of decision problems and contexts. Improved construction for a deep marine port to 

choose a location an integrated multi-criteria decision-making model was demonstrated using the WASPAS technique.  In 

2012, “WASPAS, one of the robust novel MCDM application deterministic approaches, was proposed for the first time. This 

technique combines the Weighted Product Model (WPM) and the Weighted Sum Model (WSM)”. Which suggested and 

supported the WASPAS approach; its accuracy is higher than that of WPM and WSM. This novel method was suggested, and 

it was proven that the combined method outperforms other approaches. Recently, “several studies conducted using the 

WASPAS method are presented in the following scholars: Bagocius, Zavadskas and Turskis [160] used WASPAS to select a 

deep water port; Staniunas, Medinekinek, Savatskas, and Kalipatas [161] used WASPAS for an eco-economic assessment of 

the modernization of several residential houses; Zavadskas, Antucheviciene, Šaparuuskas and Turskis used WASPAS to 

evaluate facade alternatives; Zavadskas, Antucheviciene, Saparauskas, and Turskis used WASPAS to verify the robustness of 

methods for evaluating alternative solutions; Bitarafan, Zolfani, Arefi, Zavadskas and Mahmoudzadeh used WASPAS to 

evaluate real-time intelligent sensors for structural health monitoring of bridges; Dėjus and Antuchevičienė [165] used it to 

assess health and safety solutions at a construction site; and Hashemkhani Zolfani, Aghdaie, Derakhti, Zavadskas, and Morshed 

Varzandeh [166] used WASPAS for decision making regarding business problems in foresight.” 

 

3. RESULTS AND DISCUSSION 

In In this article, the WASPAS technique is used to answer the cotton material selection problem using published cloth data 

for optimum Fabric relaxation characteristics. Alam and Ghosh's data collection was adapted (2013), “who investigated 10 

cotton fabric samples and conducted or evaluated substitute ranking based on cover (FC), thickness (T), areal density (AD), 

and four fabric physical characteristics”. Based on the optimum thermal comfort level, porosity (B) is calculated. Employing 

the AHP method, “the relative importance or weights of the four fabric attributes / criteria were estimated to be 0.221, 0.322, 

0.186, and 0.271”. The WASPAS approach was used to conduct a final assessment of candidate fabrics. Model 3 of the fabric 

was chosen as the best choice (ranked 1), while model 5 was chosen as the worst. Needless to say, “each of the four 

attributes/characteristics is regarded as beneficial (better-better type) criteria, since they all have a direct impact on clothing 
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thermal comfort. Table 1 displays the relevant data for this fabric selection issue. The relevant decision matrix for the present 

selection problem is shown in Table 1, which contains ten fabric candidates labeled S1, S2,..., and S10”. FC, T, AD, and P are 

all advantageous (best-in-class) factors and there are no cost/benefit (low-best category) criteria. This is a difficult decision 

issue because the efficiency values of the accessible solutions/alternatives are not just very close to each other but also 

contradictory in regard to the attributes/criteria taken into account. However, in order to compute the score for each of the 

alternatives, relative importance or weights must be given to all of the qualities ahead of time. Weights calculated with the 

WASPAS method are also used in this strategy for comparative analysis. 

 

TABLE 1. A data set having scores for various cotton fabric properties 

 
 

Table 1 illustrates the set of data used to calculate “the final value of Fabric over [FC], Thickness (mm) [T], Areal density 

(g/m2) [AD], and Porosity [P] of Fabric samples S1, S2, S3, S4, S5, S6, S7, S8, S9, and S10”. 

 
TABLE 2. Performance value 

 
 

Table 2 gives  the end value of the Performance value of “Fabric over [FC], Thickness (mm) [T], Areal density (g/m2) [AD], 

and Porosity [P] of Fabric samples S1, S2, S3, S4, S5, S6, S7, S8, S9, and S10”. 

 
FIGURE 1. Performance value 
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Figure 1 shows the end value of the Performance value of “Fabric over [FC], Thickness (mm) [T], Areal density (g/m2) [AD], 

and Porosity [P] of Fabric samples S1, S2, S3, S4, S5, S6, S7, S8, S9, and S10”. 

 

TABLE 3.  Weighted 

 
 

Table 3 displays the weights of the data collection, where the weight is equal to "the fabric cover values, thickness values, areal 

density values," and porosity values in Table 1. The weight is multiplied with the previous table to get the next value. 

 

TABLE 4. WSM weighted standardized decision matrix 

 
 

“The weighted normalized decision matrix for WSM for the cotton Fabric using the WASPAS method is shown in Table 2, 

which is computed by dividing the value in the dataset by the highest value of a given value in the dataset.” 

 

 
FIGURE 2. WSM weighted standardized decision matrix 
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“The weighted normalized decision matrix for WSM of the cotton Fabric using the WASPAS method is shown in Figure 2, 

which is computed by dividing the value in the dataset by the maximum value of a given value in the dataset.” 

 

TABLE 5.  Weighted normalized decision matrix for WPM 

 
 

“The weighted normalized decision matrix for WPM of cotton Fabric using the WASPAS method is shown in Table 2, which 

is computed by dividing the value in the dataset by the maximum value of a given value in the dataset.” 

 

 
FIGURE 3. Weighted normalized decision matrix WPM 

 

‘Figure 2 depicts the weighted normalized decision matrix for WPM of cotton Fabric using the WASPAS technique, which is 

calculated by dividing the value in the dataset by the maximum value of a given value in the dataset’. 
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TABLE 6.WSM and WPM Weighted sum Model value and WASPAS Coefficient 

 
 

Table 6 displays the WSM weighted sum model's preference score, which is determined by adding the values in the rows of 

the weighted normalized result matrix. The WPM weighted product model's priority score is computed by multiplying the 

number found in the row Matrix of weighted adjusted results. The WASPAS coefficient is calculated by multiplying the WPM 

and WSM by the lambda value (0.5). Later WPM and WSM will be added. 

 

 
FIGURE 4. WSM , WPM  and WASPAS Coefficient 

 

Figure 5 depicts the WSM weighted sum model's preference score, which is determined by summing the values in the matrix's 

rows. WPM is a weighted priority score product model that is determined by multiplying the value in the row by the number 

of rows. Matrix of weighted adjusted results. WPM and WSM computation. 
 

TABLE 7. Ranking 

 
 



V. Sudha.et.al / REST Journal on Banking, Accounting and Business 2(1), March 2023, 17-19 

 

Copyright@ REST Publisher                                                                                                                                                                   24 

Table 9 given the rank of the data set S3 is on 1st rank, S1 is on 2nd rank, S9 is on 3rd rank, S4 is on 4th rank, S2 is on 5th rank, 

S10 is on 6th rank, S7 is on 7th rank, S8 is on 8th rank, S5 is on 9th rank  and A1 is on 10th rank. 

 

 
FIGURE 5. Rank for the data set Inter-company comparison 

 

Figure 7 shows the rank of the data set S3 is on 1st rank, S1 is on 2nd rank, S9 is on 3rd rank, S4 is on 4th rank, S2 is on 5th rank, 

S10 is on 6th rank, S7 is on 7th rank, S8 is on 8th rank, S5 is on 9th rank and A1 is on 10th rank. 

 

4. CONCLUSION 

The WASPAS approach, a relatively fresh and computationally powerful tool of the MCDM method, can be seen step by step 

for rating and thus choosing ten potential cotton fabrics based on all four fabrics to achieve optimal thermal properties. Cover, 

thickness, areal density, and permeability are examples of parameters/properties. Fabric sample S3 ranks first (most favored 

option) with an evaluation score of 0.9838, while sample S6 ranks tenth with an evaluation score of 0.49615. The suggested 

method's performance and stability are further investigated using different sensitivity analyses. “The sensitivity analysis 

findings based on changing the weights of the criteria demonstrate unequivocally that the proposed WASPAS method is 

extremely stable even when the weights of the attributes/criteria are changed”. Model S3 achieves rank 1 for all four ranking 

methods with four sets of weights produced, and model S6 achieves rank 10, which is similar to the parameter weights' 

actual/original ranking. The overall ranking patterns produced by the four fictitious/simulated pounds sets are strikingly 

identical. as demonstrated by extremely high standard correlation coefficients. Furthermore, the suggested WASPAS model 

can be utilized for handling other multi-criteria decision analysis issues because it is adaptable and straightforward while 

remaining mathematically robust. 
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