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Abstract 
 
Decision making is very sensitive and much attention in recent years. In this 

paper proposed the Weight Analysis Algorithm using Relative Closeness 

Tool and it can be represented by Fuzzy Soft Set techniques. This technique 

is used to categorize the crops monitoring .The primary aim of this paper 

helps to supervise  the classification and focus the problem of  Farmers also 

propose the Fuzzy Membership Weight Analysis Algorithm to selecting the 

suitable crop to be cultivated depending on the available features using 

Relative closeness Tool for effective decision making.  

 

Keywords: Fuzzy soft set, Weight Aggregation Analysis Algorithm, 

Relative Closeness tool, Decision making, Crop monitoring. 
 

1 Introduction 
 

In many country, variety of crops can be considered as the staple food for 

the people the monitoring the growth of the plant.  It should be consider as 

the most important significance of the national economy improvement. Since 

it can be needed for an effective means of the fields, it can be monitored in 

the order based on the control as well as maintenance. Which can be very 

close them to balance among the demand and the production. It can be 

providing   the   unique   and    the   better  capability.   Hence  the microwave  
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can be penetrated through the clouds as well as weather capability[2,4,8],[12-

15],[17,18]. The crop cultivation of are shown in the figure 1. 

 

 
 

Figure 1 Agricultural Crop Cultivation 

 

1.1 Various Types of Crops  
 

Variety of crop can be cultivated it can be depends upon on the seasons 

in which they can be grown: They are 

 Kharif Crops 

 Rabi Crops 

 Zaid Crops 

 

1.1.1 Rabi Crops 
 

From the month of October to march they can be consider as the Rabi 

based crops. Gram, mustard as well as wheat these are also consider as the 

some of the Rabi. 

 

1.1.2 Kharif Crops 
 

The Kharif based crops can be grown at the monsoon season they can be 

harvested at the end of the monsoon season. At the certain month such as 

October and November.  

 

1.1.3 Zaid Crops 
 

In such crops can be grown among the Rabi as well as Karif seasons. 

Among the month such as March and June. These type of crops mature early  
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bitter gourd, pumpkin, cucumber as well as watermelon that can be 

considered as the Zaid based crops. 

This paper gives the overview of the crop selection based on the desired 

features of the farmer’s acceptance. It divides into five sections: The First 

section gives Introduction. The Second section focuses Review of the related 

works. Third section describes Fuzzy soft set in decision making using 

FMWA Algorithm and its Optimization methods. The fourth section presents 

Experimental work of application in decision making and finally, in the last 

section the conclusions are presented. 

 
2 Review of Related Work 

 

 This section focuses Fuzzy Soft set and its applications.  

 (Guo, Li et al. 2020) The classification of crop in the agriculture has 

been considering as the one of the important purpose for the polarimetric 

based on the synthetic aperture radar. The polarimetric synthetic aperture 

radar aperture radar (PolSAR) data. For the Crop discrimination that can be 

compare them with the single temporal based data as well as multi temporal 

data can be dramatically improve the classification of the crop accuracies 

hence the similar crop can be determine the various external phenomena as it 

can grow well. The utilization of the multi temporal data can be encounter as 

the serious issues is should be consider as the dimension disaster. The main 

aim of the solving the issues those can be raise the classification based on the 

accuracy, they also study the improvement of the feature based dimension for 

the reduction technique for the purpose of stacked spare auto encoder for the 

cultivation of crops[9]. 

 (Liao, Wang et al. 2020) proposed the synergistic purpose of the multi 

temporal polarimetric based synthetic aperture radar when the available for 

the multispectral based on the remote based on the sensing data can be used 

for the reduction from the temporal gaps that can be provide the spectral and 

polarimetric based information based on the crops, when the crop 

classification of areas for the frequent based on the cloud based on the 

interferences. In this paper mainly focus on the improve the deep learning 

method for the map agricultural areas with the purpose of the multi temporal 

on the fully polarimetric synthetic aperture radar as well as the multi spectral 

remote sensing based data they also evaluate the influence the various input 

characteristics due to the performance of the deep learning technique in the 

cultivation of crops[11]. 

 (Ananthi 2020)proposed the main objective is consider as the segment 

nutrient of the deficiency in the crop base images for the purpose of the fuzzy 

sets based theory. When the fuzziness can be exists in the images for the 

quantized level of the brightness can be considered in the each of the pixels. 

When they processing the uncertainty of the images that can be efficiently 

handle for the purpose of the fuzzy set, when it is particularly IFSs. When the  
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ignition of the segmentation when the crop can be determined from the 

satellite that can be fused on the reduction of the uncertain in the capture 

images. Then it can be fused image for they processed by the segmentation 

of the deficiency in the images based on the crops for the purpose of 

clustering techniques depends on the interval range of the intuitionist  fuzzy 

sets for the distance based function[1].  

 (Crabbe, Lamb et al. 2020) to demonstrate the capability of the sentinel 

1 SAR S1 as well as the sentinel 2 multispectral instrument S2 for the 

discriminate the pasture fields for the single species composition as well as 

the two species composition and the multi species composition due to the 

pasture landscape in Australia. They also study the purpose of the K nearest 

neighbors is represented as the KNN. When the random based forest and the 

SVM based classifier for the evaluation of the strength of the S1 alone as 

well S2 alone for they characterized the combination of the both the features 

of the S1and S2 for the discriminate the type of the composition. The KNN 

has the reference for the classifier to achieve the overall accuracy of about 

0.85 when the SVM and the RF provide 0.89 and 0.74 successfully[6].  

 (Chauhan, Darvishzadeh et al. 2020) the performance based on the 

sentinel 1 and the multi incidence based angle FQ8 27 degree and FQ21-41 

degree the RADARSAT 2 based data can be investigated for the purpose of 

the estimate the CAI. The temporal crop has biophysical as well as structural 

depending parameter. The CAI and the height of the crop is considered. 

When the meteorological based data such as the rainfall and also wind speed. 

The very large commercial farm located in Italy. The data based on the field 

that can be grouped in the various kinds of the crop lodging non lodged as 

well as healthy (H), moderate lodging it can be represented as the ML, severe 

lodging and very serve lodging depend on the CAI. The quantitative 

relationship can be established among the field that can be measured from 

the range of the CAI. The RS can be derived metrices for the sentinel 1 as 

well as RADARSAT 2. The main aim to regression of the support based 

vector methods[5]. 

 (Cui, Zhang et al. 2020) when the feature of the subset based on the 

selection method on the class aggregation among the class can be scatter 

(WA-BS) that can be proposed for they extract the optimal feature for the 

subset. The crop based on the types that can be monitor for produce from the 

algorithm based on the support vector machine classifier. The output showed 

from the proposed of the technique can be achieved better classification 

output for the overall accuracy of about 89.6 percentages. That can be good 

when compare to the classification of the crop based result that can be 

determined from the synthetic aperture radar based on the image 

segmentation. When they compare from the relief, mrmr technique they also 

consider the feature selection based technique. The compare with another 

algorithm. The WA-BS algorithm that can be effective they also reduce the 

feature of the redundant that can be high for the correlation as well they  
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assign the better classification based on the accuracy. They also obtained the 

optimal feature for the subset. The study the determination of the accuracy 

parameter of the crop cultivation based on the proposed algorithm they also 

map in an area with the multiple cropping the pattern for the cropping that 

can be developed from the combination of the optical as well as synthetic 

aperture radar based on the remote sensing based image application[7]. 

(Baidar 2020) The potential markers that have been, or could be, utilized 

in crop expectation demonstrating are likewise talked about. In this paper the 

crop cultivation can be done by using the Convolutional neural network 

based algorithm for the map rice crop and they predict them from the yield in 

the Terai district. State of art based technologies in the field they also select 

the suitable convolution neural network based on the suitable CNN 

architecture. They also select the suitable convolution neural network 

algorithm. They map rice and they predict its yields. The selected 

architecture can be implemented from the training purpose of the S2 

imagery. When the performance of the method can be valid for the 

evaluating the purpose of the performance metrics namely the overall 

accuracy and the F1 score due to the classification and the root mean squared 

error for the yield estimation[3].  

 (Van Zyl, Arii et al. 2011) the method depends on the decomposition of 

the polarimetric based radar covariance matrices that can be hold on the 

promise that they specific scattering based mechanisms that can be isolated 

due to the quantitative based analysis. In this paper, they determine the 

current algorithm that can be suffer from the fatal flaw of the component 

based on the scattering the result can be determine from the negative power 

they propose the simple reduction that can be ensure them covariance 

matrices in the decomposition for the eigenvector decomposition for they 

remove the additional assumption they can have the current algorithm can be 

estimate for entire the requirement of the scattering. The result can be 

illustrated the help of airborne synthetic aperture data based data that can be  

shown in the present algorithm that can be typically overestimate the canopy 

that can be scattering contribution by the 10-20 percentage. 

 (Arii, Van Zyl et al. 2010) in this paper they extend the methods depend 

on the decomposition of the concept for they creating the adaptive model 

depend for the decomposition based technique they also allow them for the 

estimate for the mean oriented angle that can be degree for the randomness 

that the canopy based scattering at the each pixel range of the image. When 

there is no scattering based on the reflection of the symmetry for the 

assumption of the required for the determination of the volume contribution. 

They also explain the purpose of the decomposition based technique for the 

decomposition that can be covariance based matrix for the purpose of the 

national aeronautics and the space administration. When the randomness and 

mean orientation angle map that can be generated for the purpose of the 

adaptive decomposition characteristic for the development of the physical  
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interpretation for the scattering for they observed at the three various 

frequencies[16].  

Jhunjhunwala et al., [10] defined how the user can leverage the benefits 

for mobile technology to help the farmers. Usually in any company there will 

be a separate section to deal with the queries of the customer. This paper tells 

us that by setting up a call centre to deal with various issues faced by the 

farmers can improve the GDP by a good level. A farmer can interact with a 

person who has knowledge or who can guide them using various databases 

and results available with him to provide a satisfactory solution to the 

problems faced by the farmers. 

Pethalakshmi et al.,[19] studied and reviewed the concept of the soft set 

theory, and their development in the various fields   of its existing literature 

is carried out such as Medical, Agriculture and Business etc., 

Yanbo Huanga et al., [20] specified how the soft computing techniques 

can be applied in agriculture sector. And also specify how various factors 

that directly and indirectly affect the farming can be studied and analyzed in 

precision farming. It coined various applications of soft computing 

techniques in soil and water context are also discussed. Proposed Machine 

learning techniques to analysis stock exchange using candlestick pattern 

detection and Segmentation technique to get better accuracy and privacy 

when dealing with record linkage and attribute linkage attacks with the 

various datasets.  

In this paper, defining fuzzy soft set and applying Fuzzy Membership 

Weight Aggregation Analysis algorithm and it is optimized by the Relative 

closeness Method to solve the crop selection decision making problems.  

 

3 Methodology and Algorithm 
 
 Let U = {c1, c2, …, c9, c10} consist set of k objects and it can be 

characterized by a set of variables {a1,a2….,ai} and  E can be written as e. 

 

3.1 Problem Description   
 
      Regarding the decision making problem involving Ten features of each 

crop Qi(i=1,2,….10) and Nine Crops Cj =(j=1,2,…11) all the crop feature 

values are the maximum number of acceptance of the Farmers in cultivation 

and calculate the Relative closeness(Ri) value of the each crop and make the 

effective decision depending  on the maximum value of Ri for the selection 

of the optimal and sub optimal choices of the crop. 
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3.2 Relative Closeness Method  
 
 This is the Optimization tool for effective decision making. For 

calculating the relative closeness, first determine the weight value, this value 

is multiplied by the features of the crop and also find the ideal score and 

Negative of each crop. Relative closeness (Ri) not only indicates how good 

the solution is but also corresponds to how close the features to each crop. 

This can be evaluated by Ri = NSi’/ (ISi+ NSi’) 

 

3.3 Fuzzy Membership Weight Analysis Algorithm: (FMWAA) 
 

1. Input the Information table from the questionnaire.  

2. Categorize the information table into Requirements, Efforts and Facilities. 

3. Input variable set F as observed by the observer. 

4. Determine the Comprehensive Result can be obtained by applying the 

Membership function and place it tabular form. 

5. Construct the Fuzzy Membership Weight Analysis Aggregation Table 

(FMWAA) by applying the maximum weight of the decision parameters. Si= 

eijVdi* Wi.  The Weights (Wi) are Max (d1) =0.7 and Max (d2) = 0.8 

6. Compute the Ideal score (ISi) and Negative score (NSi’) of each row ci,  

  Si = Max (cij),   Si’= Min (cij) 

7. Determine the Relative closeness of the parameters for each crop by using 

the Ideal and Negative score. 

  Ri = NSi’/(ISi+ NSi’) 

8. The decision is Sk if Sk=Max Ri  

9. The decision is represented by Relative closeness Chart. 

 
4 Experimental Analysis 
           

       This Analysis presents an algorithm for crop selection using 

Membership functions and various optimization methods are discussed. Here 

a questionnaire is prepared which is focusing on common features in crop 

cultivation. Thus obtained data is to be used in the further data analysis and 

research process. The Model questionnaire of the crop cultivation includes 

the following features which is tabulated in Table1. This questionnaire 

helpful to take the information table from the different farmers suggestions 

for crop cultivation process. 

Let U={c1,c2,c3,c4,c5,c6,c7,c8,c9,c10,c11} are the crop objects 

consist different requirements, effort and Decision facility features. The 

factor E={Minimum Capital, Minimum Duration, Minimum Irrigation, 

Minimum Fertilizer, Low manpower, Low risk, Low Machinery, Easy 

cultivation, Easy harvesting, Flexible marketing, High profit}.  

Let A, B and D denotes three subsets of the set of variables and A 

shows the crop requirements and B represents the efforts. A= {Minimum 

Capital, 
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Minimum Duration, Minimum Irrigation, Minimum Fertilizer}. B={ Low 

manpower, Low risk, Low Machinery, Easy cultivation, Easy 

harvesting}.The subset D represents the crop decision facility features D={ 

Flexible marketing, High profit}.The categorical approach of the Information 

Tabular representation  are shown in Figs. 2(a)-(c) respectively.           

 
Table 1 Information Table 

 

 
 

Figure 2 (a) 
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Figure 2 (b) 

 

 
 

Figure 2 (c) 
Figure 2 The categorical approach of the Information Tabular representation   

 

Let (M, N) and (O,P) are the two fuzzy-soft-sets with the common 

universe U. After performing fuzzy set operations (like AND, OR etc.,) 

obtained the output of the fuzzy-soft-set is termed as Comprehensive Result. 

The two fuzzy soft set (M,N) and (O,P) , perform “(M,N) OR (O,P)” then 

will have 4x5=20 variables of the form eij, where zij= xi V yj, for all i =1,2,3.4 

and j=1,2,3,4,5 and select the parameters R=Max{ 

e11,e12,e13…….,e44,e45}.After performing the membership functions, the 

tabular representation Fig:2 (S,P) of the result will be as follows: 
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Figure 3 Fuzzy Result Table 

By applying the aggregate function to the above Fuzzy Result Table 

(S,P) in figure 3 with the decision parameters, it will produce the following 

Table in Fig:4 (S1,P1). 

 

 
 

 Figure 4 Fuzzy Result with aggregate function 
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Now construct the Fuzzy Membership Weight Aggregation Analysis 

Table by multiplying the Maximum weight to the each crop depending on the 

decision parameter. This is shown by the following FMWAA Table Fig: 5 

 

 
 

Figure 5 Fuzzy Result with aggregate function 

  

 

Next we find the ideal and Negative solution. This is shown by the 

following Relative closeness Table Fig:6 

 

 
Figure 6 Fuzzy Result with aggregate function 
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From the above Relative closeness table, the high score of Ri to show the 

selected crop for the cultivation. The decision of the selected crop can be 

represented by the following RC chart. 

 

 
 

5 Conclusion 
  

In this paper use a categorized Information table that can be helps to 

classify the variety of crops based planting schedule. From this application, 

the proposed method FMWAA focus at the experimental method that can be 

attain for the performance for a better separation among the various types of 

crops in the planting based schedule. It is not only better in classification. It 

also does best in extend the purpose of the feature decomposition for they 

cover the multiple features based data. In this paper presented and give an 

application of fuzzy soft set theory in crop selection problem. The proposed 

Fuzzy Membership Weight Analysis algorithm (FMWAA) used to construct 

the Fuzzy Membership Weight Aggregation Analysis table from the result 

and the final decision is taken based on the high score of the Relative 

closeness. This is used to produce the optimal (Tomato) and Feasible choices 

(Groundnut and Onion) of the crop to be selected for the cultivation and it is 

represented by RC chart. 
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