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Abstract 
 Gypsum is a ceiling that is often used by many people for housing parts that are on the 

ceiling of the house which serves to limit the height of a house or building that is useful 

for security, security and beauty in a room. Everyone has a desire to have a good gypsum 

building to be comfortable when in the house. The problem in the research is the lack of 

user knowledge in determining a good form of gypsum and having resistance for a long 

period of time. The purpose of this study is to assist users in selecting gypsum according 

to the wishes of the user. This study uses a decision-making system using the Sugeno 

method using the AND operator. Fuzzy logic has four work steps to obtain a decision-

making system. The final output results obtained a value of 1 which is in the Interest 

Decision. 
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1. Introduction 
 The ceiling is part of the building construction that functions as the ceiling of the 

building. Basically, the ceiling is made with the intention of preventing hot or cold 

weather from entering the house directly after passing through the roof. However, 

nowadays the ceiling is no longer just a barrier to heat or cold, but also as a decoration 

that will further enhance the interior of a building. Ceilings are usually made with a 

certain height. However, as a variation there are also those that are not always flat. This 

variation is known as a drop ceiling. The ceiling is made higher than the others. Ceiling 

materials are very diverse, from wood, multiplex, asbestos cement sheet, hardboard, 

softboard, acoustic tile, particle board, aluminum, to gypsum. The cheapest and best 

option is gypsum board, because maintenance is easy. Here are some of the advantages 

when choosing gypsum board. 

 The problem in the research is the user's lack of knowledge in determining a good 

form of gypsum and having resistance for a long period of time. The purpose of this study 

is to assist users in selecting gypsum according to the wishes of the user. Decision support 

system (DSS) is a system that is able to provideproblem solving and communication skills 

for problems with semi-structured and unstructured conditions. This system is used to 

assist decision making in semi-structured and unstructured situations, where no one 

knows for sure how decisions should be made . Erna Ningsih The Analytical Hierarchy 

Process (AHP) method is a decision-making method that can carried out using two 

frameworks, including decision making without experimentation, carried out by 

systematically compiling general working methods before looking for solutions to the 

expected problems [1]. According to Kusrini (2007), the purpose of the Decision Support 

System is 

a) Assist managers in making decisions on semi-structured problems. 

b) Provide support at the manager's discretion and not intended to replace manager 

function. 

c) Increased productivity. 
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d) Competitive [2]. 

Decision making can be done in two frameworks, including: 

a) Decision making without trial. 

b) Decision making based on a test. 

 Decision-making without experimentation is carried out by systematically compiling 

the general way of working before looking for a solution to the expected problem. This 

theory developed in line with a statistical approach in which, in simple terms,generated is 

attempted to have the effect of the error as minimal as possible [3].[4] Fuzzy Logic is a 

problem solving system that fits within a system.Starting from small things, simple and 

widely spread. Can be used as a reference in problem solving to make a decision [1]. In 

classical logic it is stated that everything is binary, which means it has only 

twoprobability, “Yes or No”, “True or False”, “Good or Bad”, etc. By Therefore, all of 

these can have a membership value of 0 or 1. However, logically fuzzy allows the 

membership value to be between 0 and 1. That is, it can be a state has two values “Yes 

and No”, “True and False”, “Good and Bad”together, but its value depends on the weight 

of its membership. Fuzzy logic provides a simple way to arrive at a definite conclusion 

based on fuzzy, ambiguous, inaccurate, noisy, or missing input information. Fuzzy logic 

begins with the concept of fuzzy sets. Professor L. A. Zadeh is a scientist who discovered 

the science of fuzzy logic. Several reasons why people use fuzzy logic  among others: 

The concepts used in fuzzy logic are easy to understand. 

a) Fuzzy is very flexible, 

b) Fuzzy has a tolerance for existing data 

c) Fuzzy logic can build and apply the experiences of 

d) experts directly without having to go through the training process [5]. 

 Fuzzy set theory  is an extension of Boolean logic theory which states the level of 

numbers 1 or 0 or statements are true or false, while in fuzzy logic theory there are levels 

of value, namely: 

1) One (1), which means that an itembecome a member of a group, 

2) Zero (0), which means that an item is notbecome a member of a group [6]. 

 Researcher Uroan (2019) said that Fuzzy Logic presents a trend for decision making, 

classification and prediction where problems can be formulated by mapping input 

variables with output variables or where simple solutions do not exist. There are three 

basic steps for a fuzzy inference system such as Fuzzification, rule evaluation and 

Defuzzification. Fuzzification means converting numeric values into linguistic values. 

Human intuition method is well received as a worldwide membership function value 

assignment method. Machine Fuzzy inference produces results after rule evaluation also 

in terms of linguistic value. All results were collected and defuzzified by the 

Defuzzification method [7]. 

 

2. Research Methodology 
 The stages in this research are determining the problem, selecting criteria, using a 

decision-making system using the Sugeno method, and designing the application display 

(user interface) so that it can be applied to making a decision support system for [8] 

gypsum selection. 
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Figure 1. Research process 
 

3. Results and Discussion 
3.1.  Fuzification 

 The design of the decision-making system for the selection of gypsum consists of four 

input variables and one output variable. The input variables consist of product brand, 

material thickness, size and price, while the output is a decision. 

 

Table 1. Universe of Fuzzy Sets 
Function Variable Name Universe of Fuzzy Sets 

Input Product Brand  [0 100] 

Material Thickness [6,5 12] 

Size [0 80] 

Price [0 100] 

Output Decision [0  100] 

 
The following is a table of the fuzzy set of input and output variables used in this study 

along with the domain of the fuzzy set. 

 
Table 2. Domains of Fuzzy Sets 

Function Variable Name Set Universe of 

Fuzzy Sets 

Domain 

Input Product Brand   Very good [0 100] [75 85 100] 

Good [60 75 80 ] 

Quite good [0 50 65] 

Material Thickness Very thick [6-16] 14 15 16] 

Thick [10 12 14] 

Thin [6.5 8 11] 

Size Large [0 80] [50 60 80] 

 [35 45 55] 

Small [0 30 40] 

Price Low [0 100] [48 53 80] 

 Currently  [80 90 95 ] 

 Tall  [157  175 220 ] 

Output Decision Not interested [0] [0] 

 Interest [1] [1] 

Source: Processed Data (2021) 

 

The following is the formation of a fuzzy set of product brand variables: 

µ Quite good [x]  {

 
    

     

 

        

 
 
 

                      
          
                    

 

Test 
 

Decision 
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µ Good[x]              {

 
    

     
    

     

   

       
 
 

             
                  
               

 

µ Very Good [x]  {

 
    

     

 

   

       
 
 

                     
        
         

 

 

The following is the formation of the fuzzy set of Material Thickness Variables: 

µ Thin [x]                   {

 
    

    

 

        

 
 
 

                          
                  
                           

 

µ Thick[x]                    {

 
    

     
    

     

   

       
 
 

             
                  
                  

 

µ Very thick  [x]       {

 
    

     

 

   

       
 
 

                            
                    
                    

 

 

The following is the formation of the fuzzy set of Size Variables: 

µ Small [x]                    {

 
    

     

 

        

 
 
 

                           
                   
                           

 

µ Currently[x]               {

 
    

     
    

     

   

       
 
 

             
                  
                  

 

µ Currently[x]                 {

 
    

     

 

   

       
 
 

                            
                    
                    

 

 

The following is the formation of a fuzzy set of Price Variables: 

µ Low [x]                            {

 
    

     

 

        

 
 
 

                           
                   
                           

 

µ Currently [x]                  {

 
    

     
    

     

   

       
 
 

            
                  
                  

 

µ Tall[x]                               {

 
     

       

 

   

       
 
 

                             
                      
                    

 

 
The shape of acomputations used in theory The fuzzy inference system is a rule andfuzzy 

set. Large share of value inputcrisp is entered into the FIS, then continued into the 

knowledge base and rules in the form of IF THEN.If the number ofrules is more than one 

theninference from the whole rule [9]. In the Sugeno method, the implication function 

used is Max. However, before entering the implication function, the rules are determined 

first. In general, rules are made by experts intuitively. Rules are qualitative statements 

written in if then form, so they are easy to understand. 
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a. Composition Rules 

1) [R1] If the product brand is ENOUGH, and the material thickness is THIN, and 

the SIZE is SMALL, and the price is LOW, then the result of the decision is NOT 

INTEREST= 0 

2) [R2] If the product brand is ENOUGH, and the material thickness is THIN, and 

the SIZE is SMALL, and the price is MEDIUM, then the result of the decision is 

NOT INTEREST= 0 

3) [R3] If the product brand is ENOUGH, and the material thickness is THIN, and 

the SIZE is MEDIUM, and the project price is LOW, then the result of the 

decision is NOT INTEREST= 0 

4) [R4] If the product brand is ENOUGH, and the material thickness is THIN, and 

the SIZE is MEDIUM, and the project price is MEDIUM, then the result of the 

decision is NOT INTEREST= 0 

5) [R5] If the product brand is GOOD ENOUGH, and the material thickness is 

THIN, and the SIZE is SMALL, and the project price is LOW, then the result of 

the decision is NOT INTEREST= 0 

6) [R6] If the Product Brand is GOOD, and the Material Thickness is THICK, and 

SIZE IS SMALL, and the Project Price is LOW, then the Decision Result is NOT 

INTEREST= 0 

7) [R7] If the product brand is GOOD, and the thickness of the material is THICK 

and SIZE LUAS, and the price is MEDIUM, then the result of the decision is 

NOT INTEREST= 0 

8) [R8] If the product brand is GOOD, and the material thickness is THICK and 

SIZE LUAS, and the price is MEDIUM, then the result of the decision is NOT 

INTEREST= 0 

9) [R9] If the product brand is GOOD, and the thickness of the material is VERY 

THICK and the SIZE is LUAS, and the price is HIGH, then the result of the 

decision is NOT INTEREST= 0 

10) [R10] If the product brand is VERY GOOD, and the thickness of the material is 

THICK and the SIZE is LUAS, and the price is HIGH, then the result of the 

decision is INTEREST = 1 

11) [R11] If the product brand is quite good, and the thickness of the material is 

THIN and the SIZE is LUAS, and the price is MEDIUM, then the result of the 

decision is INTEREST = 1 

12) [R12] If the product brand is GOOD, and the thickness of the material is THICK 

and SIZE LUAS, and the price is MEDIUM, then the result of the decision is 

INTEREST= 1 

13) [R13] If the product brand is VERY GOOD, and the thickness of the material is 

THICK and the SIZE is MEDIUM, and the price is MEDIUM, then the result of 

the decision is INTEREST= 1 

14) [R14] If the product brand is VERY GOOD, and the material thickness is THICK 

and SIZE LUAS, and the price is MEDIUM, then the result of the decision is 

INTEREST= 1 

15) [R15] If the product brand is VERY GOOD, and the material thickness is THICK 

and SIZE LUAS, and the price is MEDIUM, then the result of the decision is 

INTEREST = 1 

16) [R16] If the product brand is VERY GOOD, and the material thickness is VERY 

THICK and the SIZE is SMALL, and the price is MEDIUM, then the result of the 

decision is INTEREST= 1 

17) [R17] If the Product Brand is VERY GOOD, and the Material Thickness is 

VERY THICK and MEDIUM SIZE, and the Price is EDANG, then the Decision 

Result INTEREST= 1 
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18) [R18] If the product brand is VERY GOOD, and the material thickness is VERY 

THICK and SIZE LUAS, and the price, then the result is LOW DECISION 

INTEREST= 1 

19) [R19] If the product brand is VERY GOOD, and the material thickness is VERY 

THICK and SIZE LUAS, and the price is EDANG, then the result of the decision 

is INTEREST= 1 

 
b. Application Function Implication 

 The resolution of the problem for the decision-making case in the Gypsum Selection, 

is as follows: 

1. Input : Product Brand = 76, Material Thickness = 14, Size = 55, Price = 177. Look for 

the degree of membership of each variable. 

a. Product Brand, consisting of 3 fuzzy sets, namely very good, good and bad. If the 

product brand is known to be 76, then 

Very good[76]    = (c-x)/(c-b) 

       = (80-75)/(80-70) 

           = 4/10 

    = 0.4 

Good[76]     = (x-a)/(b-a) 

    = (76-75)/(90-70) 

    = 1/15 

    = 0.67 

 Pretty good[76]    = 0 

b. Material Thickness, consisting of fuzzy sets, which are very thick, thick and thin. 

If the thickness of the material is 14, then 

Very total[14]   = (x-a)/(b-a) 

      = (14-14)/(15-14) 

     = 0/1 

      = 0 

Thickness[14]   = 0 

Thin[14]     = 0 

c. Size , consisting of fuzzy sets, namely area, medium and small, If the size is 55, 

then 

Very Thick[55]    = (c-x)/(c-b) 

     = (55-55)/(55-45) 

     = 0/10 

     = 0 

 Thickness[55]    = (x-a)/(b-a) 

     = (55-50)/(60-55) 

     = 5/10 

     = 0.2 

 Small[55]     = 0 

d. Price, consists of 3 fuzzy sets, namely low, medium, and high. If it is known that 

the price is 177 then 

Height[15]     = (c-x)/(c-b) 

     = (220-177)/(220-175) 

     = (43/45) 

     = 0.9 

 Medium[177]   = 0 

 Low[177]     = 0 
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c. Defuzzification 

 

  
(     )  (     )  (     )  (     )
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 The final step in solving problems in fuzzy logic is defuzzification of the fuzzy output 

resulting from the composition of the rules. The method used is the Centroid method. For 

that, we first calculate the moment for each area. Based on the results that have been 

obtained from foraging results, the results obtained are as large as 1 which is in the range 

of interests. If you want to get varied results, just enter each x value and it will produce 

the next output value. 

 

4. Conclusion 
 Based on the final results of the selection of gypsum according to user needs using a 

decision-making system, In the selection of gypsum according to user needs, four input 

variables and one output variable are obtained. The input variables consist of Product 

Brand, Product Thickness, Size and Price, while the output is a decision of interest and 

not interest. The Sugeno method is able to solve the problem of choosing gypsum 

according to user needs and using the concept of a decision-making system. The search 

results for each value of x are product brand x76, material thickness 14, size x55 and price 

x177 with the final result of fusion with result 1 which is in the range of interest 
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