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ABSTRACT 
The objective is to create a prototype of Multi Criteria Decision Making  using Fuzzy TOPSIS - that will assist in selecting the most attractive alternative in making 

a decision under uncertainty, using criteria supplied and rated according to the priorities for said criteria Index Terms—Component, formatting, style, styling, 

insert. The fuzzy decision support tool will be tested by solving a real decision-making problem under uncertainty. The program utilized fuzzy sets and multi-

attribute decision matrices in order to select the most desirable option. 

 

KEYWORDS 
Decision Support, Fuzzy logic, TOPSIS, Multi criteria modeling. 

 

1. INTRODUCTION 
ulti Criteria Decision Making   is an effort to create a single-user program - a decision support system using fuzzy logic that will assist in selecting the 

most attractive alternative in making a decision under uncertainty, using criteria supplied and rated according to his priorities for said criteria. The 

program utilized fuzzy sets and multi-attribute decision matrices in order to select the most desirable option. The Multi criteria decision making system 

using fuzzy logic consists of the following features: 

Improve the ability to deal with uncertainty through the combination of mathematical process and expert’s knowledge using Fuzzy sets. 

Extending the usage of decision variables in more than one fuzzy set. 

Application of this fuzzy multi-criteria decision model can be apply in complex decision-making cases. 

The Multi criteria decision making system using fuzzy logic is developed using Microsoft web technology and its aim is achieve following goals 

• Solves multi-criteria decision making problems using a suitable decision making method. 

• Appropriately represents and handles uncertainty. 

• Combines the two previous goals, to form a prototype that is easy to use. 

The Internet is a powerful resource that has revolutionized the way people and businesses operate. Therefore it is important that any system developed take 

advantage of this medium, in providing a tool that is easily transferable and portable through the powers of the Internet. The components of the system are 

briefly explained below to get an idea about the model. The main modules in the system are 

• Decision making in uncertain environment. 

1) Problem description. 

2) Compare criteria. 

3) Criteria comparison. 

4) Alternative entry. 

5) Compare alternative based on each criteria. 

• Decision making by Enter weights directly. 

1) Problem description. 

2) Criteria and its weight. 

 

2. IMPORTANCE OF STUDY 
The aim of the project is, to analyze all the multi-criteria decision making methods, selecting the suitable one which is more efficient and accurate and to 

develop system software for Decision making in uncertain condition. There are decision making methods which are used to make decision under conditions 

where the data and values are crisp, these methods when used in uncertain condition where the linguistic variable are used these methods doesn’t give a 

accurate solution. To get an accurate solution in uncertain condition the decision support system should be able to make accurate decision in both certain and 

uncertain conditions. 

 

3. STATEMENT OF THE PROBLEM 
There is no system present to handle uncertain environment for classic multiple criteria. Existing system is able to handle only a pair of input with a set of 

true/false [1/0]. With existing system user is able to measure only whether the alternative comes under true set or false set. Fuzzy logic is not implemented in 

existing system. 

 

4. OBJECTIVES 
In order to achieve the objectives mentioned above the scope of the project has to be clearly defined. The Decision support system should be able make 

decision in uncertain conditions using the MCDM methods. The first step to achieve the objectives is to analyze and choose the appropriate methods to design 

the system. With the selected method the system input is designed in a way that it accept linguistic variable and process is to give accurate outputs. The 

resulting software will solve the problem of making decision in uncertain condition, and the same software can be used in certain and uncertain condition to 

make decision. 

 

 

M
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5. PROPOSED SYSTEM 
Solves multi criteria decision making problems using a suitable fuzzy decision making method using fuzzy decision matrix and fuzzy ra

implement for proposed system with fuzzy set range from 0 to 1 with decimal values too. Using fuzzy se

produced by the set. 

 

6. SYSTEM ARCHITECTURE 
FIG. 1: MULTI CRITERIA DE

                           

                                           

                                                                                 

 

 

Above architecture provide an elabrated idea about the system.It contains mainly three modules they are 

Data collection : Problem description along with number of criteria and alternative are getting on this stage. Once number of

then details such as name, weightage, certainity are getting for the same.

Data process based on rules : Weightage is calculating based on the certainity supplied by the user and the make it ready for

Formation of decision matrix and fuzzy ranking : Based on the certainity and weightage decision matrix is create, one this part is complete alterna

ranking using the fuzzy ranking method and the end result is providing to the user.

 

7. WEB PAGE INTERFACE 
The structure of the Web pages for the fuzzy decision support prototype tool is demonstrated in Figure (2), this storyboard details the pur

shows the users progression through the system. 

     

 

 

 

 

 

 

 

 

 

8. IMPLEMENTATION 
8.1 MULTI CRITERIA DECISION MAKING METHODS 

This chapter introduces the decision making process and provides an overview of the varying methods for handling multi

problems. Section 8.2 defines the decision making process and its components. Section 8.3 provides an ove

in here. Section 8.4 is a more detailed explanation of the MCDM method chosen in the implementation of the DSS tool proposed 

8.2 DECISION MAKING PROCESS 

MCDM is the process of making a selection from a group of predetermined alternatives, based upon a set of criteria, the weigh

measure of performance of each alternative with respects to each criterion. For the purpose of explana

Welcome Page

• Get problem description

• Get criteria number

• Get alternative number

                   Decision Matrix and Output notification

 

Welcome Page

• Get 

• Get criteria number

• Get alternative number

Alternative capture page

 

• Get alternative names

• Get alternative weights

• Get alternative certainty
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ulti criteria decision making problems using a suitable fuzzy decision making method using fuzzy decision matrix and fuzzy ra

implement for proposed system with fuzzy set range from 0 to 1 with decimal values too. Using fuzzy set system can sort the alternative based on the result that 

1: MULTI CRITERIA DECISION SUPPORT SYSTEM ARCHITECTURE 

                                                               

                                                                                  

Above architecture provide an elabrated idea about the system.It contains mainly three modules they are  

Data collection : Problem description along with number of criteria and alternative are getting on this stage. Once number of

then details such as name, weightage, certainity are getting for the same. 

Data process based on rules : Weightage is calculating based on the certainity supplied by the user and the make it ready for

matrix and fuzzy ranking : Based on the certainity and weightage decision matrix is create, one this part is complete alterna

ranking using the fuzzy ranking method and the end result is providing to the user. 

of the Web pages for the fuzzy decision support prototype tool is demonstrated in Figure (2), this storyboard details the pur

FIG: 2: STORYBOARD FOR WEB-PAGES 

This chapter introduces the decision making process and provides an overview of the varying methods for handling multi

problems. Section 8.2 defines the decision making process and its components. Section 8.3 provides an overview of the two most popular MCDM methods used 

in here. Section 8.4 is a more detailed explanation of the MCDM method chosen in the implementation of the DSS tool proposed 

MCDM is the process of making a selection from a group of predetermined alternatives, based upon a set of criteria, the weigh

measure of performance of each alternative with respects to each criterion. For the purpose of explanation the following decision making problem is posed: 
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ulti criteria decision making problems using a suitable fuzzy decision making method using fuzzy decision matrix and fuzzy ranking. Fuzzy set is going to 

t system can sort the alternative based on the result that 

 

 

Data collection : Problem description along with number of criteria and alternative are getting on this stage. Once number of alternative and criterias are defined 

Data process based on rules : Weightage is calculating based on the certainity supplied by the user and the make it ready for the decision matrix. 

matrix and fuzzy ranking : Based on the certainity and weightage decision matrix is create, one this part is complete alternatives are 

of the Web pages for the fuzzy decision support prototype tool is demonstrated in Figure (2), this storyboard details the purpose of each page and 

This chapter introduces the decision making process and provides an overview of the varying methods for handling multi-criteria decision making (MCDM) 

rview of the two most popular MCDM methods used 

in here. Section 8.4 is a more detailed explanation of the MCDM method chosen in the implementation of the DSS tool proposed in the System Request  

MCDM is the process of making a selection from a group of predetermined alternatives, based upon a set of criteria, the weights of each criterion and the 

tion the following decision making problem is posed: 

Present problem data in 
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“Which area of Manchester should company X rent much needed additional office space?” This problem is defined by the set of alternatives choices and a set of 

known criteria, upon which an alternative is selected. In the given scenario the alternatives could be “Fallowfield”, Deansgate” and “Hulme”; for the sake of 

argument the set of criteria could include cost of rent, the size of the office space and the available amenities. Each of these criteria has a value of importance 

(weight) to the decision maker. In making a choice a subjective performance score is given to each alternative with respects to each criterion, taking into 

consideration the relative importance (weight) of the criterion. Then a number of decision-making methods could be implemented to process the decision (more 

on this later). This scenario is an example of a MCDM problem. The decision making process can be defined as being made up of three phases: intelligence, 

design and choice. The intelligence phase gathers information and defines the problem that is to be solved. The design phase constructs a model of this problem 

that contains evaluative criteria and alternative options. The choice phase selects an alternative that is deemed to be the best. The phases that concern this 

project are design and choice: assisting a user to create a model of the problem and selecting the most appropriate based on that model. A MCDM problem can 

be concisely expressed in a matrix format shown below:                           

TABLE 1: THE DECISION MATRIX 

 C1 C2 C3 ... Cn 

W1 W2 W3 ... Wn 

A1 a11 a12 a13 ... a1n 

A2 a21 a22 a23 ... a2n 

A3 a31 a32 a33 ... a3n 

(Source:Fabio J.J Santos and Heloisa A.Camargo “Fuzzy systems for multi criteria decision making” CLEI Electronic Journal Vol.13, No.3, pp 4, Dec 2010.)Where Ai 

is the I
th

 alternative, Cj is the j
th

 criterion, Wj is the weight of the j
th

 criterion, aij is the performance measure (score) of the i
th

 alternative in terms of the j
th

 

criterion, and there are m alternatives and n criteria. This decision-matrix is used by many decision-making methods to define the MCDM problemTable  

8.3 MULTI CRITERIA DECISION MAKING MODELS 

Following are brief descriptions of five popular decision-making making models. Each method uses the decision-matrix shown in Table 1 to model MCDM 

problems. The following descriptions are based on those provided by Triantaphyllou and Lin 

8.3.1 WEIGHTED SUM MODEL (WSM) 

The WSM is probably the simplest and most widely used MCDM method. Suppose that there are M alternatives and N criteria in a decision-making problem. 

Then the priority score of the best alternative P*WSM, is found with the following expression: 

∑
=≥≥

=
N

i
jij

liM
WSM WaP

1

max*
     (1) 

8.3.2 WEIGHTED PRODUCT MODEL(WPM) 

The WPM is similar to the WSM, but uses multiplication rather than addition. Each alternative is compared with the others by multiplying a number of ratios, 

one for each criterion. Each ratio is raised to the power of the relative weight of the corresponding criterion. The following formula is used to compare two 

alternatives AK and AL: 
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8.4 MODELING UNCERTAINTY IN DECISION  

This chapter looks at modeling uncertainty in decision-making and how uncertainty can be incorporated in the MCDM method, TOPSIS. Section 4.2.1 defines 

what characterizes uncertainty in decision-making. Section 8.3 explains the model chosen to model uncertainty along with it operations. Section 8.4 

demonstrates the application of the uncertainty model to the TOPSIS (Technique for Order Preference by Similarity to Ideal Solution) method. 

8.4.1 DEFINING UNCERTAINITY 

Taking into consideration the problem scenario presented in Section 8.2  as an example, input values are often not precise inputs like unit measurements. 

Linguistic variable are sometimes used to describe properties of object that don’t have quantitative values, like quality or beauty. These linguistic variables are 

subjective by nature; their meanings vary between decision makers, and situations. Such variables possess no real boundaries, and are open to interpretation. In 

some instances, even though an exact value could be given, a linguistic variable may be used instead. For example, the size of an office may be given as ‘large’ 

rather than ‘400 square feet’. This expression of a measurement through indistinct and potentially ambiguous terms is defined as uncertainty. 

In its current state TOPSIS can only function with crisp data. A crisp set has clear boundaries: a value is either in the set or not in the set. TOPSIS must be 

modified so that it can solve problems that have uncertain values. There are several methods of modelling uncertainty, including rough set theory, probability 

theory, and fuzzy set theory. Fuzzy set theory is the most developed in the field of MCDM. It has an intrinsic ability to handle this described ambiguity of values, 

and can be implemented in an MCDM system easily. Hence, TOPSIS is to be ‘fuzzified’ so that it can handle uncertainty, by employing fuzzy sets. 

8.4.2 FUZZY SETS AND FUZZY OPERATORS 

Developed by Lotfi Zadeh at the University of California at Berkley, fuzzy set theory provides a simple way to arrive at a definite conclusion based upon a vague, 

ambiguous, imprecise, or missing data. In traditional mathematics every proposition must either be True or False, A or not A, either this or not this. An element 

has a degree of membership of 1 or 0. 

Fuzzy sets allow degrees of membership between 0 and 1. A fuzzy subset of X is defined as a function ƒ: X → [0, 1]. This is, answers and degrees of set 

membership can be fractions. Statements may be absolutely true, absolutely false or some intermediate truth degree; one proposition can be ‘more true’ than 

another proposition. Although this does not correspond with the long-established Boolean logic used in the field of computing, it can be seen that this is a much 

more human way of thinking. There are four basic fuzzy membership functions: triangular, trapezoidal, Gaussian and generalized bell. MCDM systems often use 

an implementation of triangular fuzzy numbers (TRN). TRN are often useful in an MCDM system because they can easily implement linguistic values, such as 

cold, tall, etc. They are intuitive for the decision maker to use and simple to interpret. A TRN can be defined by a triplet (n1, n2, n3), with the membership 

function μt: R[0,1]. 
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Where l <= m <= u, and l is the lower, m the modal and u the upper value of μt. 

The wider the scope of the TFN the fuzzier it is, representing a greater degree of uncertainty. Crisp numbers can be represented by TRN also, such TRNs 

represent absolute certainty. A TFN representation of a crisp number is called a ‘singleton’, this is when l=m=u. 

8.4.3 RANKING FUZZY NUMBERS 

The last step of the MCDM method, TOPSIS involves ranking the alternatives. This is straightforward using crisp data, but fuzzy triangular values require a fuzzy 

method for ranking. There exist two categories of fuzzy ranking methods. Methods that use a function to map a TRN to a single point (thus ranking these points), 

and methods that use fuzzy relations to compare pairs of fuzzy numbers, providing a linguistic meaning of the relationship. 

The ranking method to be implemented in this project if from the first category; the center of gravity method. The following equation finds the center of gravity 

C (geometric center) of a TRN F = (l, m, u) 

( ) ( )
3

lmlu
lC

−+−+=
  (4) 

8.4.4  FUZZY TOPSIS 

The best way to illustrate how TOPSIS functions when fuzzified is through the use of a numerical example: 

Step 1: Construct the normalized decision matrix. The following decision matrix is derived from a MCDM problem with three alternatives and four criteria: 

 

TABLE 2: NORMALIZED DECISION MATRIXES 

 

 

 

 

 

 

(Source: Evangelos Triantaphyllou., and Chin-Tun Lin.,”Development and Evaluation of Five Fuzzy Multi attribute Decision-making methods “International Journal 

of Approximate Reasoning1996.,Vol.14,pp.281-310.) 

Step 2: Construct the weighted normalized decision matrix. After normalizing Table 2, the following matrix is produced: 

               

TABLE 3: WEIGHTED NORMALIZED DECISION-MATRIX 

 

 

 

 

 

(Source: Evangelos Triantaphyllou., and Chin-Tun Lin.,”Development and Evaluation of Five Fuzzy Multi attribute Decision-making methods” International Journal 

of Approximate Reasoning1996.,Vol.14,pp.281-310.) 

Step 3: Determine the ideal and negative-ideal solutions. The ideal solution A* is: 

A* = {(0.03, 0.20, 0.96), (0.02, 0.14, 0.74), (0.18, 0.59, 1.91) 

The negative ideal solution A- is 

A-={(0.01, 0.05, 0.29), (0.01, 0.03, 0.22), (0.01, 0.02, 0.05), (0.02, 0.06, 0.35)} 

Step 4: Calculate the separation measure. The separation distance between each alternative and the ideal and negative-ideal solutions are: 

S1* = (0.09, 0.39, 1.41), S1- = (0.09, 0.28, 1.04), 

S2* = (0.17, 0.59, 1.95), S2- = (0.02, 0.16, 0.76), 

S3* = (0.02, 0.16, 0.71), S3- = (0.17, 0.60, 2.03), 

For instance, 

S1*  =  {[(0.01, 0.05, 0.29) – (0.03, 0.20, 0.96)]
2
 

* [(0.02, 0.14, 0.74) – (0.02, 0.14, 0.74)]
2
 

* [(0.02, 0.06, 0.35) – (0.04, 025, 1.15)]
2
 

* [(0.10, 0.28, 0.96) – (0.18, 0.59, 1.91)]
2
}

1/2
 

= (0.09, 0.39, 1.41). 

Step 5: Calculate the relative closeness to the ideal solution. The relative closeness to the ideal solution is found using the fuzzy version of the Equation  

C1* = S1- / (S1*  - S1-) 

=(0.09, 0.28,1.04)/((0.09, 0.39,1.41) + (0.09, 0.28,1.04)) 

= (0.04, 0.42, 5.83): 

Similarly, 

C2* = (0.01, 0.21, 3.99), 

C3* = (0.06, 0.79, 10.42). 

Step 6: Rank the preference order. Using the center of gravity ranking method (Equation 4), the scores produced are: 

C1* = 2.1, 

C2* = 1.4, 

C3* = 3.75. 

 C1 C2 C3 C4 

(0.13,0.20,0.31) (0.08,0.15,0.25) (0.29,0.40,0.56) (0.17,0.25,0.38) 

A1 (0.08,0.25,0.94) (0.25,0.93,2.96) (0.34,0.70,1.71) (0.12,0.24,0.92) 

A2 (0.23,1.00,3.10) (0.13,0.60,2.24) (0.03,0.05,0.09) (0.12,0.40,1.48) 

A3 (0.15,0.40,1.48) (0.13,0.20,0.88) (0.62,1.48,3.41) (0.24,1.00,3.03) 

 C1 C2 C3 C4 

(0.01,0.05,0.29) (0.02,0.14,0.74) (0.10,0.28,0.96) (0.02,0.06,0.35) 

A1 (0.03,0.20,0.96) (0.01,0.09,0.56) (0.01,0.02,0.05) (0.02,0.10,0.55) 

A2 (0.02,0.08,0.46) (0.01,0.03,0.22) (0.18,0.59,1.91) (0.04,0.25,1.15) 
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Which concludes that alternative three has the greatest amount of closeness to the ideal solution, and therefore is the best alternative (C3* > C1* > C2*). 

 

9. CONCLUSION 
Decision making becomes more precise by taking the advantage of combining theoretical and empirical knowledge. In this article, it was proposed Fuzzy TOPSIS 

method in order to explore the possibilities of flexibility method by analyzing the positive and negative ideal solution. Thus, the results presented in this article 

give clear viability of using the method in many areas of decision support. It allows the possibility of incorporating the decision making process knowledge of 

experts expressed in rules. 

 

10. SCOPES FOR FURTHER RESEARCH 
The experiments to adapt the Fuzzy F-TOPSIS method to the group decision making as well as investigating techniques for automatic generation of rule base, are 

among the future work planned. 
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