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Many cell phone types are on the market today, increasingly making users 
feel confused and confused about choosing the cell that suits their needs. 
As one of the most essential needs at this time, users must be able to match 
their cellular needs with their income. Many smartphone products are 
offered. To help users in this study using three methods from the Fuzzy 
Logic algorithm for Decision Support Systems in choosing cellular 
according to their needs and desires; from the research that has been 
done, it is found that using the Fuzzy Tsukamoto method the accuracy is 
better than Mamdani which is equal to 0.02135, Mamdani is as large as 
0.0643, while Sugeno is 0.1007. The cellular chosen is the Samsung A73 
brand. 
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Introduction  

 

Mobile or cell phones have become one of the main items in everyday life(Lunde et al., 2018), used for 
business and personal purposes, especially for educational purposes(Bala, 2020). For users choosing 
cellular, it should be adjusted to their needs; many factors must be considered, including appearance, 
technical specifications, price, features, and so on(Darmawan, 2018). However, in reality, electoral fraud 
that is taken simultaneously cannot follow the expectations of the candidates because there are 
differences in preferences and the level of interest in each factor. 

Using a decision support system (DSS) with a fuzzy logic algorithm can be an alternative solution to 
assist users in choosing a cell phone that suits their preferences and needs (Davvaz et al., 2021). The 
fuzzy logic method is often used in Decision Making Systems because this method can solve non-linear 
data (Castillo & Melin, 2021). The Fuzzy Logic used in this study is the Fuzzy Tsukamoto, Sugeno, and 
Mamdan methods, each of which has the advantage of handling fuzzy and uncertain variables for cell 
phone selection (Jane & Ganesh, 2019). 

The Mamdani method of fuzzy system is known as the min-max method (Seno et al., 2022). In the 
Mamdani method, there are four steps: the formation of fuzzy sets, the application of implication 
functions, and the composition of rules and assertions(Rajesh Mavani et al., 2021). Sugeno's method is 
almost the same as Mamdani's reasoning, only the system output is not in the form of fuzzy sets but can 
be in the form of constants or linear equations for linear regression research. This method is a rule 
presented in the form of IF-THEN and was introduced by Takagi Sugeno in 1985 (Silva et al., 2020). The 

https://creativecommons.org/licenses/by-sa/4.0/


130 Journal of Intelligent Decision Support System (IDSS) ISSN 2721-5792 (Online) 
 Vol. 6, No. 3, September 2023, pp. 129-137 

Comparison of three fuzzy logic algorithm methods for cellular selection (Gunawan) 

most popular method is the Tsukamoto method, discovered by Lotfi A Zadeh in 1978, which determines 
the input value into a fuzzy set which is then operated with fuzzy rules; the output value is the result of 
the aggregation of all the fuzzy sets involved. This method is the easiest to implement, especially for 
relatively simple applications, because it only contains one input and one output (Zaaidatunni et al., 
2021). 

Previously there were several who conducted research using fuzzy logic, among others (Qafzezi et al., 
2020); the study completed the application of the two methods, the results of which concluded that these 
two methods could be used to improve cloud management. In another research viz(Yudono et al., 2022) 
who researched using fuzzy logic on student admissions, the result is that fuzzy logic can be used 
properly. Another study analyzed rice productivity in Indonesia using fuzzy Mamdani, Tsukamoto, and 
Sugeno and concluded that fuzzy Mamdani and Sugeno had better accuracy than Tsukamoto. 
(Burhanuddin, 2023). In addition, research predicts the export value of leather shoes using fuzzy logic, 
which concludes that Fuzzy Mamdani is recommended to predict the most optimal amount(Rohimah, 
2019). Research ( et al., 2021) explain that the Fuzzy Multi-Criteria Decision Making (FMCDM) is better 
and produces less accuracy than the Simple Multi-Attribute Rating Technique (SMART), besides research 
(Yunan & Ali, 2020) who analyzed the comparison between Mamdani and Sugeno the results for 
Mamdani 0.86 were better than Sugeno's 0.72. 

Based on the background described above, the problem in this study is to find the most accurate 
method of fuzzy logic for a Decision Making System in Cellular Selection to help users get cellular 
according to the criteria the user wants. 
 
Method  

 
The research method used for this study is shown in Figure 1. From Figure 1, it appears from the 
identification of the problem for this research then the data used is obtained online, namely from the 
website https://www.pricebook.co.id. The cell phones received consisted of cellular brands Samsung 
and OPPO. These two cellular providers were chosen because they were considered to have almost the 
same features, thus making it difficult for users to choose between the two brands; the variables taken 
are Price, OS version, Screen, RAM, Internal Memory, Camera, and Battery as much as 44 data, then 
processed using each method and then obtained the best accuracy of the three methods. 

 

 

 

 

Figure 1. Research Flowchart Figure 2. Fuzzy Logic Process 
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The method used is Fuzzy Mamdani, Fuzzy Tsukamoto, and Fuzzy Sugeno. In general, the stages of 
these three methods can be seen in Figure 2, from the input data set, then processed using three stages 
namely Fuzzification, Interference and defuzzification and getting the Output. Fuzzy Mamdani 
(Karyaningsih & Rizky, 2020), the stages include Fuzzyfication, which converts input variables into fuzzy 
variables, consisting of a membership curve which is represented by the level of membership, Inference, 
application of fuzzy rules to get output, then combinations that combine fuzzy variables into one result 
(Almeida et al., 2023). They are using Equation 1. 

𝛼 =  (𝜇𝑉1 𝑥 𝜇𝑉2 x 𝜇𝑉2…..) ………………………………………………………………. (1) 
The next step is defuzzification, changing the fuzzy output variables into numeric output values. 

In Fuzzy Tsukamoto (Nugraha et al., 2019), the stages include: The first step is to determine the 
input and output variables The variables used, then choose the domain of each variable, after that select 
the membership function to determine how close the input value is to the output in a particular category 
(Milos evic  et al., 2021), with equation 2. 

𝜇[𝑥] = {
0; 𝑥 ≤ 𝑎

(𝑥 − 𝑎)/(𝑏 − 𝑎); 𝑎 ≤ 𝑥 ≤ 𝑏
1; 𝑥 = 𝑏

 ………………………………………………………………. (2) 

Where 𝜇 =Fuzzy membership Crips Vallue; X= Variabel data; a=Minimum Value and b= Maximum 
Value. Then determine, the fuzzy rules, which include the statement of the relationship between input 
and output in the form of IF-THEN (Pavement et al., 2022); the following process is Inference, namely by 
receiving input values to produce output values. Then defuzzification, namely converting the crips value 
to create the final deal, using equation 3. 

𝑍 =
Σ𝛼1𝑍1

Σ𝛼1

 ………………………………………………………………. (3) 

After that, the Sugeno method (Wahyuni et al., 2022), which determines the fuzzy set for each input 
and output variable, determines the fuzzy rules that contain if A, then B, and then C, which are used in 
one system. Then give a numerical weight, select the membership degree, and assess the output. 
 
Results and Discussions  
Mamdani Method 
The data used is 44 data as in Table 1. 

 
Table 1. Mobile Brand and Specifications 

Merk Price 
Operating 
System 

RAM 
Memori 
Internal 

Camera Battery 

Samsung A24 3200 13 8 128 50 5000 
Samsung A34 4400 13 8 256 48 5000 
Samsung A54 5200 13 8 128 50 5100 
Samsung A14 2600 13 6 128 50 5000 
Samsung A04 1500 12 4 64 50 5000 
Samsung A23 3200 12 6 128 50 5000 
Samsung A04S 1700 12 4 64 50 5000 
Samsung A73 7200 12 8 256 108 5000 
Samsung A13 1900 12 4 128 50 5000 

… … … … … … … 
… … … … … … … 

Oppo Find X5 Pro 15000 12 12 256 50 5000 

 
The steps for selecting decisions using the Mamdani method are as follows: Define the fuzzy set 

on the variables used in cellular selection. 
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The mobile selection graph with the variables can be seen in Figure 3. 

 
Figure 3. Variable Membership Function 

 
Price 

In Figure 3, you can see the minimum limit of 2000, being 10000 and a maximum of 20000, so the 
following formula is obtained 

𝜇𝐻𝐿𝑜𝑤(𝑥) {2000 − 𝑥
1
0

2000
𝑥 ≤ 2000

2000 < 𝑥 < 10000
𝑥 ≥ 10000

 

 

𝜇𝐻𝑀𝑒𝑑(𝑥) {
0

10000
2000

10000

𝑥 ≤ 10000; 𝑥 ≥ 20000
2000 < 𝑥 < 10000

10000 < 𝑥 < 20000
 

 

𝜇𝐻𝐻𝑖𝑔ℎ(𝑥) {𝑥 − 10000
0
1

𝑥 ≤ 10000
2000 < 𝑥 < 10000

10000 < 𝑥 < 20000
 

 
Operating System 

In Figure 3, it can be seen that the minimum limit is 11.5, and the maximum is 12.5, so the following 
formula is obtained. The universal set for the operating system variable is 

𝑂𝑆
= (11, 13), and it is 

defined by two sets, namely small and large, at 
𝑂𝑆

 with membership functions being  

𝜇𝑂𝑆𝑆𝑚𝑎𝑙𝑙 (𝑥) {11,5 − 𝑥
    1
    0

   
𝑥 ≤ 11,5

11,5 < 𝑥 < 12
𝑥 ≥ 12

    𝜇𝑂𝑆𝐿𝑎𝑟𝑔𝑒 (𝑥) {𝑥 − 12.5    
0
1

   
𝑥 ≤ 12

12 < 𝑥 < 12,5
𝑥 ≥ 12,5

 

 

The mobile selection graph with Operating System variables can be seen in Figure 3 (b). 

RAM 
In Figure 3, it can be seen that the minimum limit is 4, while it is 8 and the maximum is 12, so the 

following formula is obtained.  The universal set for the RAM variable is 
𝑅𝐴𝑀

= (3, 12), and it is defined 

by three sets, namely small, medium, and large, at 
𝑅𝐴𝑀

 With membership functions being. 

𝜇𝑅𝐴𝑀𝑆𝑚𝑎𝑙𝑙 (𝑥) {4 − 𝑥
    1
    0

   
𝑥 ≤ 4

4 < 𝑥 < 6
𝑥 ≥ 6
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𝜇𝑅𝐴𝑀𝑀𝑒𝑑𝑖𝑢𝑚 (𝑥) {
0
1

   
𝑥 ≤ 4; 𝑥 ≥ 8

4 < 𝑥 < 6
6 < 𝑥 < 10

 

𝜇𝑅𝐴𝑀𝐿𝑎𝑟𝑔𝑒 (𝑥) {𝑥 − 10    
0
1

   
𝑥 ≤ 6

6 < 𝑥 < 8
𝑥 ≥ 8

 

A graph of mobile selection with variable RAM can be seen in Figure 3 (c) 
 
Memory Internal 

In Figure 3, it can be seen that the minimum limit is 100, while it is 250 and the maximum is 500, 
so the following formula is obtained. The universal set for the Memory Internal variable is 

𝑀𝐼
=

(64, 512), and it is defined by three sets, namely small, medium, and large, at 
𝑀𝐼

 With membership 

functions being. 

𝜇𝑀𝐼𝐿𝑜𝑤 (𝑥) {75 − 𝑥
    1
    0

   
𝑥 ≤ 75

75 < 𝑥 < 150
𝑥 ≥ 150

   𝜇𝑀𝐼𝑀𝑒𝑑𝑖𝑢𝑚 (𝑥) {
0

150
   

𝑥 ≤ 75; 𝑥 ≥ 150
75 < 𝑥 < 150
75 < 𝑥 < 150

 

  

𝜇𝑀𝐼𝐿𝑎𝑟𝑔𝑒 (𝑥) {𝑥 − 150    
0
1

   
𝑥 ≤ 75

75 < 𝑥 < 150
𝑥 ≥ 150

 

 
A mobile selection graph with Internal Memory variables can be seen in Figure 3 (d) 
Camera 

In Figure 3, it can be seen that the minimum limit is 10, while it is 50 and the maximum is 100, so 
the following formula is obtained. The universal set for the Camera variable is 

𝐶
= (8, 108), and it is 

defined by three sets, namely Low, Medium, and big at 
𝐶

 With membership functions being. 

𝜇𝐶𝐿𝑜𝑤 (𝑥) {10 − 𝑥
    1
    0

   
𝑥 ≤ 10

10 < 𝑥 < 50
𝑥 ≥ 50

    𝜇𝐶𝑀𝑒𝑑𝑖𝑢𝑚 (𝑥) {
0

100
   

𝑥 ≤ 10; 𝑥 ≥ 50
10 < 𝑥 < 50

50 < 𝑥 < 100
 

  

𝜇𝐶𝐵𝑖𝑔 (𝑥) {𝑥 − 100    
0
1

   
𝑥 ≤ 50

50 < 𝑥 < 100
𝑥 ≥ 100

 

 
A mobile selection graph with a camera variable can be seen in Figure 3 (e) 
Battery 

In Figure 3, it can be seen that the minimum limit is 4000, while it is 5000 and the maximum is 
6000, so the following formula is obtained. The universal set for the Battery variable is 

𝐵
=

(3700, 6000), and it is defined by three sets, namely small and large, at 
𝐵

 With membership functions 

being. 

𝜇𝐵𝑆𝑚𝑎𝑙𝑙 (𝑥) {4000 − 𝑥
    1
    0

   
𝑥 ≤ 4000

4000 < 𝑥 < 5000
𝑥 ≥ 5000

    𝜇𝐵𝑀𝑒𝑑𝑖𝑢𝑚 (𝑥) {
0

6000
   

𝑥 ≤ 4000; 𝑥 ≥ 6000
4000 < 𝑥 < 5000
5000 < 𝑥 < 6000

 

𝜇𝐵𝐿𝑎𝑟𝑔𝑒 (𝑥) {𝑥 − 6000    
0
1

   
𝑥 ≤ 5000

5000 < 𝑥 < 6000
𝑥 ≥ 6000

 

A mobile selection graph with battery variable can be seen in Figure 3 (f). After obtaining the 
membership function of each variable, the next step is to determine the degree of membership obtained 
from each cellular and then, applied in the equation according to the membership function of each 
variable, then accept the degree of membership given, as in Table 2. 

 

Table 2. Variables Membership Degrees 
Price OS RAM Memory Internal Camera Battery 

Cheap Med Exp Low High Small Med Large Small Med Large Low Med High Small Med Big 
0.034 0.074 0.084 -0.116 -0.038 -0.33 0.00 0.333 0.000 0.244 0.744 -1.333 -1.000 0.667 -0.286 -1.095 0.191 
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0.028 0.068 0.078 -0.116 -0.038 -0.33 0.00 0.333 0.256 -0.012 0.488 -1.267 -0.933 0.600 -0.286 -1.095 0.191 
0.024 0.064 0.074 -0.116 -0.038 -0.33 0.00 0.333 0.000 0.244 0.744 -1.333 -1.000 0.667 -0.310 -1.119 0.191 
0.037 0.077 0.087 -0.116 -0.038 -0.17 0.17 0.500 0.000 0.244 0.744 -1.333 -1.000 0.667 -0.286 -1.095 0.191 
0.043 0.083 0.093 -0.038 0.038 0.00 0.33 0.667 -0.128 0.372 0.872 -1.333 -1.000 0.667 -0.286 -1.095 0.191 
0.034 0.074 0.084 -0.038 0.038 -0.17 0.17 0.500 0.000 0.244 0.744 -1.333 -1.000 0.667 -0.286 -1.095 0.191 
0.042 0.082 0.092 -0.038 0.038 0.00 0.33 0.667 -0.128 0.372 0.872 -1.333 -1.000 0.667 -0.286 -1.095 0.191 
0.014 0.054 0.064 -0.038 0.038 -0.33 0.00 0.333 0.256 -0.012 0.488 -3.267 -2.933 2.600 -0.286 -1.095 0.191 
0.041 0.081 0.091 -0.038 0.038 0.00 0.33 0.667 0.000 0.244 0.744 -1.333 -1.000 0.667 -0.286 -1.095 0.191 
0.028 0.068 0.078 -0.038 0.038 -0.33 0.00 0.333 0.000 0.244 0.744 -1.267 -0.933 0.600 -0.286 -1.095 0.191 

 
This step applies to all variables so that results such as Table 3. 

 
Table 3. Membership Degrees 

Price OS RAM Memory Internal Camera Battery 
Cheap Med Exp Low High Small Med Large Small Med Large Low Med High Small Med Big 
0.034 0.074 0.084 0.00 0.000 0.00 0.00 0.333 0.000 0.244 0.744 0.00 0.00 0.667 0.00 0.00 0.191 
0.028 0.068 0.078 0.00 0.000 0.00 0.00 0.333 0.256 0.000 0.488 0.00 0.00 0.667 0.00 0.00 0.191 
0.024 0.064 0.074 0.00 0.000 0.00 0.00 0.333 0.000 0.244 0.744 0.00 0.00 0.667 0.00 0.00 0.214 
0.037 0.077 0.087 0.00 0.000 0.00 0.17 0.500 0.000 0.244 0.744 0.00 0.00 0.667 0.00 0.00 0.191 
0.043 0.083 0.093 0.00 0.039 0.00 0.33 0.667 0.000 0.372 0.872 0.00 0.00 0.667 0.00 0.00 0.191 
0.034 0.074 0.084 0.00 0.039 0.00 0.17 0.500 0.000 0.244 0.744 0.00 0.00 0.667 0.00 0.00 0.191 
0.042 0.082 0.092 0.00 0.039 0.00 0.33 0.667 0.000 0.372 0.872 0.00 0.00 0.667 0.00 0.00 0.191 
0.014 0.054 0.064 0.00 0.039 0.00 0.00 0.333 0.256 0.000 0.488 0.00 0.00 1.000 0.00 0.00 0.191 
0.041 0.081 0.091 0.00 0.039 0.00 0.33 0.667 0.000 0.244 0.744 0.00 0.00 0.667 0.00 0.00 0.191 
0.028 0.068 0.078 0.00 0.039 0.00 0.00 0.333 0.000 0.244 0.744 0.00 0.00 0.667 0.00 0.00 0.191 

 
When the membership degree has been obtained, it is continued by applying the AND operator to 

get cellular recommendations close to the user's wishes. For example, if someone buys a cellular with 
the criteria: Medium Price, Large Internal Memory, Medium Camera, Medium Battery, Medium RAM, 
High Operating System. So to get a cellular close to the desired criteria, find the value of fire strength in 
each cellular.  
𝛼 = 𝜇𝑃𝑟𝑖𝑐𝑒 𝑀𝑒𝑑 𝑥 𝜇𝑀𝐼 𝐿𝑎𝑟𝑔𝑒 𝑥 𝜇𝐶 𝑀𝑒𝑑 𝑥 𝜇𝐵 𝑀𝑒𝑑 𝑥 𝜇𝑅𝐴𝑀 𝑀𝑒𝑑 𝑥 𝜇𝑂𝑆 𝐻𝑖𝑔ℎ = 0.064. This step applies 
to all variables so that results such as tables 14 to 19 are obtained. 

 
Table 4. Membership Values 

Price OS RAM Memory Internal Camera Battery 
Cheap Med Exp Low High Small Med Large Small Med Large Low Med High Small Med Big 
0.034 0.074 0.084 0.00 0.000 0.00 0.00 0.333 0.000 0.244 0.744 0.000 0.000 0.667 0.000 0.000 0.191 
0.028 0.068 0.078 0.00 0.000 0.00 0.00 0.333 0.256 0.000 0.488 0.000 0.000 0.667 0.000 0.000 0.191 
0.024 0.064 0.074 0.00 0.000 0.00 0.00 0.333 0.000 0.244 0.744 0.000 0.000 0.667 0.000 0.000 0.214 
0.037 0.077 0.087 0.00 0.000 0.00 0.17 0.500 0.000 0.244 0.744 0.000 0.000 0.667 0.000 0.000 0.191 
0.043 0.083 0.093 0.00 0.038 0.00 0.33 0.667 0.000 0.372 0.872 0.000 0.000 0.667 0.000 0.000 0.191 
0.034 0.074 0.084 0.00 0.038 0.00 0.17 0.500 0.000 0.244 0.744 0.000 0.000 0.667 0.000 0.000 0.191 
0.042 0.082 0.092 0.00 0.038 0.00 0.33 0.667 0.000 0.372 0.872 0.000 0.000 0.667 0.000 0.000 0.191 
0.014 0.054 0.064 0.00 0.038 0.00 0.00 0.333 0.256 0.000 0.488 0.000 0.000 1.000 0.000 0.000 0.191 
0.041 0.081 0.091 0.00 0.038 0.00 0.33 0.667 0.000 0.244 0.744 0.000 0.000 0.667 0.000 0.000 0.191 
0.028 0.068 0.078 0.00 0.038 0.00 0.00 0.333 0.000 0.244 0.744 0.000 0.000 0.667 0.000 0.000 0.191 

 
When the membership degree has been obtained, it is continued by applying the AND operator to get 

cellular recommendations close to the user's wishes. For example, if someone buys a cellular with the 
criteria: Medium Price, High Internal Memory, Medium Camera, Medium Battery, Medium RAM, High 
Operating System. So to get a cellular close to the desired criteria, find the value of fire strength in each 
cellular.  

𝛼 = 𝜇𝐻 𝑆𝑒𝑑𝑎𝑛𝑔 𝑥 𝜇𝑀𝐼 𝑇𝑛𝑔𝑔𝑖 𝑥 𝜇𝐾 𝐵𝑒𝑠𝑎𝑟 𝑥 𝜇𝐵 𝐵𝑒𝑠𝑎𝑟 𝑥 𝜇𝑅𝐴𝑀 𝐵𝑒𝑠𝑎𝑟 𝑥 𝜇𝑂𝑆 𝑇𝑖𝑛𝑔𝑔𝑖 = 0.064  
 

Table 5. Fire Strength 
Brand Fire Strength 
Samsung A24 0.0000000 
Samsung A34 0.0000000 
Samsung A54 0.0000000 
Samsung A14 0.0000000 
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Samsung A04 0.2343950 
Samsung A23 0.1344704 
Samsung A04S 0.2315539 
Samsung A73 0.0642953 
Samsung A13 0.1951402 
Samsung A33 0.0816908 

 
The results of Table 5 show that the Samsung A73 cellular has the closest fire strength value to the 

user's desire, which is 0.064. 
 
Tsukamoto Method 

Using the same data, the steps taken are to determine the criteria, alternatives and initialize the 
Assessment criteria. For the Assessment criteria table, as in Table 6. 
 

Table 6. Judging Criteria 
No Code Variable 
1 P Price 
2 Ba Battery 
3 RAM RAM 
4 OS Operating System 
5 MI Memory Internal 
6 Ca Camera 

  
Table 7. Alternative Types 

No Code  Alternative 
1 P-1 Samsung A24 
2 P-2 Samsung A34 
3 P-3 Samsung A54 
4 P-4 Samsung A14 
5 P-5 Samsung A04 
6 P-6 Samsung A23 
7 P-7 Samsung A04S 
8 P-8 Samsung A73 
9 P-9 Samsung A13 
10 P-10 Samsung A33 
… … … 
… … … 

44 P-44 Oppo Find X5 Pro 

 
Furthermore, Alternative Data is chosen as the name of the cellular types that will be used for 

alternative selection, consisting of 45 pieces of data as in Table 7. The results of the overall alternative 
calculation can be seen in Table 8. 
 

Table 8. Tsukamoto Membership Degrees 
Price OS RAM Memory Internal Camera Battery 

Cheap Med Exp Low High Small Med Large Small Med Large Low Med High Small Med Big 
0.850 0.150 0.00 0.00 1.00 0.00 1.00 1.00 0.93 0.07 0.00 0.00 1.00 0.00 0.00 1.00 0.00 
0.700 0.300 0.00 0.00 1.00 0.00 1.00 1.00 0.61 0.39 0.00 0.05 0.95 0.04 0.00 1.00 0.00 
0.600 0.400 0.00 0.00 1.00 0.00 1.00 1.00 0.93 0.07 0.00 0.00 1.00 0.00 0.00 1.00 0.00 
0.925 0.075 0.00 0.00 1.00 0.05 0.50 1.00 0.93 0.07 0.00 0.00 1.00 0.00 0.00 1.00 0.00 
1.000 0.000 0.00 0.00 0.50 1.00 0.00 1.00 1.00 0.00 0.00 0.00 1.00 0.00 0.00 1.00 0.00 
0.850 0.150 0.00 0.00 0.50 0.50 0.50 1.00 0.93 0.07 0.00 0.00 1.00 0.00 0.00 1.00 0.00 
1.000 0.000 0.00 0.00 0.50 1.00 0.00 1.00 1.00 0.00 0.00 0.00 1.00 0.00 0.00 1.00 0.00 
0.350 0.650 0.00 0.00 0.50 0.00 1.00 1.00 0.61 0.39 0.00 0.00 1.00 0.00 0.00 1.00 0.00 
1.000 0.000 0.00 0.00 0.50 1.00 0.00 1.00 0.93 0.07 0.00 0.00 1.00 0.00 0.00 1.00 0.00 
0.690 0.320 0.00 0.00 0.50 1.00 0.00 1.00 0.93 0.07 0.00 0.00 1.00 0.00 0.00 1.00 0.00 

 
The next step is to determine the rules, for example, as in Table 9 

 
Table 9. Rules of Truth 

No.  
Variables Input 

 Output 
Price OS RAM MI Camera Battery 
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1 

IF 

Cheap Low Small Small Medium Medium 

THEN 

Selected 
2 Cheap High Large Medium High Medium Not Selected 
3 Cheap Low Small Large High Medium Not Selected 
4 Cheap High Large Medium Low Large Selected 
5 Cheap High Large Small Low Large Not Selected 
6 Med Low Small Large Low Large Not Selected 
7 Expen High Large Small Medium Small Not Selected 
8 Expen Medium Medium Medium Medium Small Not Selected 
9 Expen Low Small Large Medium Small Not Selected 

10 Medium High Large Large High Large Selected 

 
𝛼 = 𝜇𝐻 𝑆𝑒𝑑𝑎𝑛𝑔 𝑥 𝜇𝑀𝐼 𝑇𝑛𝑔𝑔𝑖 𝑥 𝜇𝐾 𝑆𝑒𝑑𝑎𝑛𝑔 𝑥 𝜇𝐵 𝐵𝑒𝑠𝑎𝑟 𝑥 𝜇𝑅𝐴𝑀 𝐵𝑒𝑠𝑎𝑟 𝑥 𝜇𝑂𝑆 𝑇𝑖𝑛𝑔𝑔𝑖  

Sugeno Method  
Using the same data, the stages carried out are also almost the same; the difference is when 

determining the predicate at the end of the process using the minimum of the decision.  
𝛼 = 𝑚𝑖𝑛 (𝜇𝐻 𝑆𝑒𝑑𝑎𝑛𝑔 𝑥 𝜇𝑀𝐼 𝑇𝑛𝑔𝑔𝑖 𝑥 𝜇𝐾 𝑆𝑒𝑑𝑎𝑛𝑔 𝑥 𝜇𝐵 𝐵𝑒𝑠𝑎𝑟 𝑥 𝜇𝑅𝐴𝑀 𝐵𝑒𝑠𝑎𝑟 𝑥 𝜇𝑂𝑆 𝑇𝑖𝑛𝑔𝑔𝑖 ) 
 So that the results obtained are, users will decide to use branded cellular. 

 

Table 10. Results According to User Criteria 
Brand Tsukamoto Mamdani Sugeno 
Samsung A24 0.790500 0.000000 0.000000 
Samsung A34 0.405650 0.000000 0.000000 
Samsung A54 0.558000 0.000000 0.000000 
Samsung A14 0.860250 0.000000 0.000000 
Samsung A04 1.000000 0.234395 0.000000 
Samsung A23 0.790500 0.134471 0.000000 
Samsung A04S 1.000000 0.231554 0.000000 
Samsung A73 0.021350 0.064295 0.100780 
Samsung A13 0.930000 0.195140 0.211300 
Samsung A33 0.607406 0.081691 0.131230 

… … … … 
… … … … 

Oppo Find X5 Pro 0.000000 0.000000 0.000000 

 
Conclusions  

 
In this study, by comparing the three methods of fuzzy logic, namely the Tsukamoto, Mamdani and 
Sugeno methods to choose a cellular that suits the needs of the user, namely moderate price, high 
internal memory, medium camera size, large battery, large RAM and high operating system, the results 
obtained the Tsukamoto method is 0.0213, Mamdani is 0.0643 and Sugeno is 0.100, meaning that the 
Tsukamoto method is better than Mamdani and Sugeno while the cellular carrier is the Samsung A73 
brand. For future research, it is recommended to choose other variables that are more suitable and more 
cellular brands so that cellular alternatives can be selected more accurately.. 
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