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Abstract 

Every semester, online credits hour form must be filled out by students in the 
University. Usability is closely related to user experience, but there are still not 
many considerations in developing an interface. User Experience shows the ease 
and efficiency felt by users in using the system. The criteria become basic needs 
or conditions that must be encountered in content for use by the average user. 
Usability evaluation criteria used in this study consist of learnability, 
memorability, efficiency, error, and satisfaction. The fuzzy logic system (FLS) is 
one of the revolutionary findings in the area of uncertainty. In this study, the 
fuzzy logic identified with membership function in which fuzzy rules are 
developed using Type-1 (T1) Fuzzy Mmembership Function, consisting of 
triangular, trapezoidal, Gaussian functions. The aim is to find the most realistic, 
optimal, but also the simplest form of membership function to reduce computing 
needs. The use of this membership function in evaluating usability can be used 
to identify and evaluate software problems to propose an efficient solution. The 
result shows that Trimf and Trampf membership function produce the highest 
accuracy value up to 3.98 which means Good for all the value of usability variable 
compare to Gaussmf. Meanwhile, The Gaussmf membership function has the 
most stable accuracy value up to 78% with three combinations of respondent 
data. Last, this developed model can be used as a reference to improve usability 
on the Online credit hour form. 

Keywords: Fuzzy logic, Membership function, Type-1 fuzzy MF, Usability, User 
experience.  
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1. Introduction 
The current world population is about 7.6 billion, with internet users as much as 
4.3 billion; of course, it would not be possible without using a computer [1]. The 
utilization of computers to access the digital world will continue to provide 
opportunities for software developers to increase usability [2]. Usability in software 
correlates with human interaction with computers. Human and computer 
interaction is closely related to usability or user experience, both of which become 
essential elements for the success of a software or application [3]. Usability is a 
quality factor that shows the most critical factor in the acceptance of software 
engineering systems by end users. It is used to determine the technical relationship 
with humans in using software as one of the products [4]. Simple software will look 
complex if the design made incorrectly, whereas complicated software will look 
easy if the interface design is acceptable to the majority of users. Higher education 
is one of the institutions that educate, improve the quality, and the quality of human 
resources, especially students [5]. The use of computers or information and 
communication technology is also essential in the current era of education [6]. 
Online credits hour form information system is used by students to choose courses 
to take in the next half. Both systems have an essential part, namely, usability that 
is closely related to user experience. User experience is used to demonstrate the 
ease felt by users and efficiency through the user experience using the system. 

Artificial intelligence (AI) can be implemented more in the field of computer 
science, one of which is on human-computer interaction, especially on usability. 
The first step in usability evaluation is to identify the criteria that will be used in 
measuring the success of software/website usability [7]. Usability measurement can 
be done using several methods; one of the methods to be used in research is the 
fuzzy logic system. Fuzzy logic is computational and identification methods of data 
measured efficiently for non-linear modelling systems [8, 9]. Fuzzy logic is one of 
the findings in the scientific article about uncertainty by Zadeh [10]. It was actively 
developed in a dynamic model that is appropriate for a particular case [11]. One 
step in modelling using fuzzy logic is to determine the membership function and 
fuzzy rules of the fuzzy set by an expert [12], one type of model used to test the 
relationship between fuzzy rules is the fuzzy inference system (FIS) [13]. 

Membership function (MF), serves to determine the correlation of each input 
with the degree of membership (DOM) used in determining usability [14]. This 
step is carried out to shorten the model trial phase, the success rate of the model, 
and the measurement of membership optimization used [15]. MF are fuzzy 
characteristic functions expressed in fuzzy sets with a continuum grades of 
membership level that have values between 0 and 1 [10, 16, 17]. There are 
significant differences, namely the combination of MF rules and the nature of the 
idea of non-statistical fuzzy sets [10]. 

Evaluation of the feature selective validation (FSV) model has been done with 
MF of the traditional model and trapezium distribution model. The results of MF 
of the traditional model are more effective for validating simulations of 
electromagnetic compatibility systems [18]. Comparison the number of MF in 
study cases has been done in calculating the incubator temperature changes in egg 
incubators, using three, five, and seven memberships, with each membership using 
the Gaussian, trapezoid and triangle models. After testing, using seven MF is very 
influential in getting fuzzy output and requires fast time in reaching the ideal 
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temperature of the incubator egg incubator, compared with the system without 
using fuzzy [19]. Optimizing the use of the MF in identifying quality transformer 
oil to test three types of simulations with three indicators of inputs, and two types 
of MF. It can be concluded that the triangular type MF gives better results than the 
type of MF trapezoid and triangular MF and trapezoid combination [20]. In 
scholarship acceptance research, the MF is integrated with C4.5 algorithm, the 
variables used are qualitative variables and quantitative variables to be tested with 
cross validation, so that data classification and data validation get accurate results. 
With this test, the results show that the integration of the chosen method gets the 
lowest error value, compared to the C4.5 algorithm method alone [21]. 

The Type-1 (T1) Fuzzy MF can be used for hand gesture recognition based on 
skin color variables, morphological operations, and image extraction of hand 
movements. The MF is used with three triangular, trapezoidal and Gaussian 
membership curves. After testing based on movement, the highest accuracy value 
is 85.83% for the trapezoid MF [22]. Optimizing the use Gaussian and triangular 
MF can be done by adding the unscented Kalman method and extended Kalman 
filter (EKF). Tests conducted with a non-linear system model, Gaussian curves are 
more optimal and stable in system performance [23]. Fuzzy Mamdani is used in the 
case of automatic watering with humidity variables. The research was conducted 
using a comparison of three MF, namely trapezoid, Gaussian and triangle. The 
output produced to show the average duration of watering time which is done for 
five days, obtained the best MF using Gaussian [24]. 

The purpose of this study was to analyse accuracy the fuzzy MF and application 
of FIS for usability evaluation of online credit hour form, and to find the most 
realistic, optimal, but also the simplest form of MF to reduce computing needs. The 
criteria used in this study consist of learnability, memorability, efficiency, error, 
and satisfaction. Usability assessment is done using the FIS, a process that can map 
fuzzy logic images from all inputs given to the output system. The MF has various 
types that can be used in processing fuzzy input and output data sets. There are two 
types of MF, namely using Type-1 Fuzzy MF [25], consisting of triangular, 
trapezoid, Gaussian functions, and Type-2 (T2) Fuzzy MF which have parameters 
similar to Type-1 Fuzzy MF with better predictive results than the Gaussian and 
triangular MF [26]. Usability evaluations will be labelled with the values of all 
linguistic variables (i.e., very good, good, enough, bad, and very bad) to evaluate 
usability. Linguistic variables are of great concern in designing fuzzy systems [27]. 

2.  Research Method 
This research begins with distributing the questionnaires to the respondents using 
a purposive sampling technique. Purposive sampling is one of the techniques that 
can be used in data gathering. Purposive sampling can be applied to research in a 
number of ways such as in preliminary studies where the researcher is still testing 
the feasibility of a proposed study [28]. 

The first step that must be followed to conduct the research is to decide the 
problem of research. Then we determine the type of information needed in some 
listed questions into questionnaire and deliver it to the students that use the online 
credits hour form. The questionnaire was distributed and filled in during one-month 
period to gain data and valid perspective from the students [28]. 
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Fuzzy logic system (FLS) in this research identifies the MF. This rule was 
developed by the Type-1 fuzzy MF, consisting of triangular, trapezoids, Gaussian 
function, and other combination of MF S-shaped and Z-shaped [29]. Set fuzzy Type-
1 Fuzzy MF map the input and output system models and consider the data received. 
In a set fuzzy Type-1, single membership (µ) measures the level of uncertainty of the 
features received [30]. Figure 1 shows a schematic diagram of the fuzzy control 
method, starting from determining the input variable, fuzzifier process, compositional 
rules by determining of MF generated from the fuzzy inference system in MATLAB, 
and defuzzifier process using the Mamdani fuzzy method. 

 
Fig. 1. Schematic diagram of the fuzzy control method [30]. 

The fuzzification process can be defined as a fuzzy determining variables(x) 
and fuzzy set [31]. The result of inference engine from input and output in fuzzy, 
is used to determine the appropriate model for fuzzy Mamdani type [30]. The first 
thing to do is to determine the level of membership between fuzzy data inputs and 
fuzzy sets that have been set for each input based on fuzzy system variable rules. 
Fuzzy Mamdani uses the implication (MIN) for each fuzzy rule in determining 
fuzzy inference output.  

The defuzzification process is changing fuzzy output to a specified value. The 
defuzzification process is obtained by the composition of fuzzy rules and will 
produce numbers in the fuzzy set domain. Fuzzy which is set in a certain range will 
be taken as the value of crisp output. Some methods used in defuzzification are the 
centroid method which is produced by taking crispy values at the fuzzy center point, 
the bisector method which takes crispy values from the fuzzy domain according to 
membership values such as the total number of membership values In the fuzzy 
area, the means of maximum (MOM) method obtained by how to take the average 
value of a domain that has a maximum membership value, the largest method of 
the maximum method (LOM) obtained by taking the largest value from a domain 
that has a maximum membership value, the smallest method of the maximum 
(SOM) obtained by taking the smallest value of a domain having a value maximum 
membership. This defuzzification step uses the centroid method in determining the 
fuzzy set obtained from the fuzzy composition rule, then output as a number refers 
to the fuzzy set domain [24]. The crisp solution is obtained by taking the center 
point (d*) of the fuzzy area output. 
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A MF for a fuzzy set A on the universe of discourse X is defined as µA:X → [0,1], 
where each element of X is mapped to a value between 0 and 1. This value, called 
membership value or degree of membership, quantifies the grade of membership of 
the element in X to the fuzzy set A. MF allow us to graphically represent a fuzzy set. 
The X axis represents the universe of discourse, whereas the y axis represents the 
degrees of membership in the [0,1] interval. Simple functions are used to build MF. 
Because we are defining fuzzy concepts, using more complex functions does not add 
more precision. In this study, three Type-1 Fuzzy MF will be used. 

2.1. Triangular membership function curve 
The special form of a triangular MF curve 𝜇𝜇𝐴𝐴(𝑥𝑥) can be seen in the equation [20], 
the following Eq. (1).  

𝜇𝜇𝐴𝐴(𝑥𝑥) =

0
𝑥𝑥−𝑎𝑎
𝑚𝑚−𝑎𝑎
𝑏𝑏−𝑥𝑥
𝑏𝑏−𝑚𝑚

0

  

𝑖𝑖𝑖𝑖 𝑎𝑎 ≤ 𝑎𝑎
𝑖𝑖𝑖𝑖 𝛼𝛼1 < 𝑥𝑥 ≤  𝑚𝑚
𝑖𝑖𝑖𝑖 𝑚𝑚 < 𝑥𝑥 <  𝑏𝑏

𝑢𝑢 ≥𝛾𝛾1

                         (1) 

Figure 2 shows the triangular curve is a combination of two linear and has three 
parameters. While a, b, mare three-angle from 𝜇𝜇𝐴𝐴(𝑥𝑥), defined by a lower limit a, 
an upper limit b, and a value m, obstacle a < m < b. This curve is widely used in 
implementation, because it has a high value of computational efficiency [16]. 

 
Fig. 2. Triangular membership function curve. 

2.2. Trapezoidal membership function 
Special form of trapezoidal MF curve (Π (u)) can be seen in Eq. (2) [20],  

Π(𝑢𝑢) =  

0
𝑥𝑥 − 𝑎𝑎
𝑏𝑏 − 𝑎𝑎

1
𝑑𝑑 − 𝑥𝑥
𝑑𝑑 − 𝑐𝑐

  

𝑖𝑖𝑖𝑖 (𝑥𝑥 < 𝑎𝑎) 𝑜𝑜𝑜𝑜 (𝑥𝑥 > 𝑑𝑑) 
𝑖𝑖𝑖𝑖 𝑎𝑎 ≤ 𝑢𝑢 ≤  𝑏𝑏
𝑖𝑖𝑖𝑖 𝑏𝑏 ≤ 𝑥𝑥 ≤  𝑐𝑐
𝑖𝑖𝑖𝑖 𝑐𝑐 ≤ 𝑥𝑥 ≤  𝑑𝑑

                         (2) 

Figure 3 shows the trapezoidal MF curve resembles the membership triangle 
curve, the difference in the triangular curve is at 1 point or value that has a degree of 
membership = 1, in the trapezoid curve there are several values or points that have a 
membership value = 1, where the coordinates of (u) from four angle of  Π (u) 
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determined by four-parameter (a, b, c, d), defined by a lower limit a, an upper limit 
d, a lower support limit b, and an upper support limit c, for obstacle a < b < c < d. 

 
Fig. 3. Trapezoidal membership function curve. 

2.3. Gaussian membership function 
Figure 4 shows special form of Gaussian MF (G (u)) can be seen in the equation 
down below three [20]. Defined by a central value m and a standard deviation k > 
0. The smaller k is, the narrower the “bell” is. The function used in the previous 
link to draw gaussian functions uses a different 𝑘𝑘1 parameter, the following Eq. (3). 
The mapping between both parameters is: 𝑘𝑘1 =  1

2𝑘𝑘2
 

𝐺𝐺(𝑢𝑢) =  𝑒𝑒−
(𝑥𝑥−𝑚𝑚)2

2𝑘𝑘2                 (3) 
where m shows the center of distance from the origin σ representing the width of 
the curve. G (u) has a subtle feature, and there are no zero points at all.   

 
Fig. 4. Gaussian membership function curve.  

Each function generated by equation three has a function to form a MF that will 
be created in the MATLAB for fuzzy logic designer. The next step is by distributing 
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questionnaire forms with google form to all students as random users who have 
used online credits hour form for more than two semesters. This distribution is 
carried out for approximately three-month.  

3.  Result and Discussion 
This study used SPSS to check the validity and reliability of all the questions in the 
questionnaire. From that calculation, the value of Cronbach’s Alpha was around 
0.934, which means the question is reliable and can be used for gaining the data. 
For the test validity, we use expert judgments combine with interview from eight 
respondents to check the readability of the question. The result shows that the list 
of question can be understood by the expert and respondents. To gain valid data 
and perspectives from all randomized students who have used online credit hour 
forms for more than two semesters, this questionnaire was filled in one period with 
the total number of people who responded to the questionnaire, up to 150 data. In 
this study, 150 respondents' data was divided into three sections to compare the 
accuracy of the amount of data with the MF.  

Figure 5 show the first step is to do fuzzification to determine MF. Fuzzy sets 
obtained, will be included in the fuzzy rule base, and for the accuracy of the final 
result of usability. The stages in this study will be discussed in Sections 3.1, 3.2, 
and 3.3. 

 
Fig. 5. Structure fuzzy logic for usability evaluation membership function.  

3.1. Fuzzification 
Fuzzification stage in this study will determine the membership value of input 
variable learnability, memorability, efficiency, error, and satisfaction, and will be 
divided into five linguistic variables i.e.: very bad, bad, enough, good, very good 
then the output variable usability. The fuzzy output consists of functions using a 
Type-1 fuzzy MF function, which consists of triangular, trapezoidal, Gaussian 
functions corresponding to three different data inputs. Type-1 MF for the usability 
evaluation mode can be seen in Fig. 6. 
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a) The curve of triangular membership function. 

 
b) The curve of gaussian membership function curve. 

 
c) The curve of trapezoid membership function curve. 

Fig. 6. The curve of membership function for usability evaluation. 

The model designed in this study uses the fuzzy Mamdani method with three Type-
1 Fuzzy MF, which can be seen above in Fig. 2. A MF triangular of defuzzification 
expression according to Eq. (1). The details of the Eq. (1) can be seen in Eq. (4-8) for 
usability values in linguistic variables. It will be divided into five categories, i.e.: very 
bad, bad, enough, good, very good collection of all input variables: 

µ Very bad [x] = �
0; 𝑥𝑥 ≤ 0,0

0,5−𝑥𝑥
0,5−0,0

;
1;   𝑥𝑥 ≥ 0,5

0,0 ≤ 𝑥𝑥 ≤ 0,5                                    (4) 

µ Bad [x]          = 
⎩
⎨

⎧
0; 𝑥𝑥 ≤ 0,75 𝑜𝑜𝑜𝑜 𝑥𝑥 ≥ 2,25

𝑥𝑥−0,75 
1,5 - 0,75

;
2,25−𝑥𝑥
2,25 - 1,5

; 1,5 ≤ 𝑥𝑥 ≤ 2,25
0,75 ≤ 𝑥𝑥 ≤ 1,5                                  (5) 

µ Enough [x]    = 
⎩
⎨

⎧
0; 𝑥𝑥 ≤ 1,75 𝑜𝑜𝑜𝑜 𝑥𝑥 ≥ 3,25

𝑥𝑥 −1,75
2,5− 1,75

;
3,25−𝑥𝑥
3,25−2,5

; 2,5 ≤ 𝑥𝑥 ≤ 3,25
1,75 ≤ 𝑥𝑥 ≤ 2,5                                  (6) 
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µ Good [x]       = 
⎩
⎨

⎧
0;𝑥𝑥 ≤ 2,75 𝑜𝑜𝑜𝑜 𝑥𝑥 ≥ 4,25

𝑥𝑥− 2,75
3,5−2,75

;
4,25−𝑥𝑥
4,25−3,5

; 3,5 ≤ 𝑥𝑥 ≤ 4,25
2,75 ≤ 𝑥𝑥 ≤ 3,5                                  (7) 

µ Very_good [x]= �
0;𝑥𝑥 ≤ 3,75 𝑜𝑜𝑜𝑜 𝑥𝑥 ≥ 5,25

𝑥𝑥−4,5
5,25− 4,5

;
1 ;𝑥𝑥 ≥ 5,25

3,75 ≤ 𝑥𝑥 ≤ 4,5                                  (8) 

3.2. Fuzzy rule inferences and defuzzification  
The next step, the result from processing and functioning fuzzy rule inferences the 
subset of fuzzy itself from five-sequence matrix. The next step, the result of 
processing and the number of fuzzy rules function from this study can be made with 
𝑛𝑛𝑥𝑥= 55, resulting in a 3.125 fuzzy rule from five usability evaluation criteria, five 
linguistic variables, and one designed output. Figure 6 shows the relationship 
between variables in determining fuzzy rules in this study uses AND, which 
corresponds to the steps in determining fuzzy rules. The MF of the fuzzy set will 
be taken, and the AND function is to take the minimum function. For each fuzzy 
rule, the MF in the fuzzy set will be defined in Eq. (9) [16]. The defuzzification 
step uses the centroid method in determining the fuzzy set obtained from the fuzzy 
composition rule, then output as a number refers to the fuzzy set domain. 

Usability evaluation models are designed using MF taken from fuzzy input and 
output rules that are created and stored in data. Fuzzy determination rules by 
composed of a set of production rules of the form, the following Eq. (9): 

𝑜𝑜1 = 𝐼𝐼𝐼𝐼 (𝑥𝑥1𝐴𝐴1 𝐴𝐴𝐴𝐴𝐴𝐴…𝐴𝐴𝐴𝐴𝐴𝐴 𝑥𝑥1 𝑖𝑖𝑖𝑖 𝐴𝐴𝑖𝑖1) 𝑇𝑇𝑇𝑇𝑇𝑇𝐴𝐴 (𝑦𝑦 𝑖𝑖𝑖𝑖 𝐵𝐵)𝑐𝑐1             (9) 

The sample rules that will be formed are: 
• Rule 1: IF (Learnability is Very Good) and (Memorability is Very Good) and 

(Efficiency is Very Good) and (Error is Very Good) and (Satisfaction is Very 
Good) THEN (Usability is Very Good) 

• Rule 127: IF (Learnability is Very Good) and (Memorability is Very Good) 
and (Efficiency is Very Good) and (Error is Good) and (Satisfaction is Very 
Bad) THEN (Usability is Good) 

• Rule 1373: IF (Learnability is Very Good) and (Memorability is Very Good) 
and (Efficiency is Enough) and (Error is Very Bad) and (Satisfaction is Very 
Bad) THEN (Usability is Enough) 

• Rule 2879: IF (Learnability is Very Good) and (Memorability is Bad) and 
(Efficiency is Very Bad) and (Error is Very Bad) and (Satisfaction is Very 
Bad) THEN (Usability is Bad) 

• Rule 3215: IF (Learnability is Very Bad) and (Memorability is Very Bad) and 
(Efficiency is Very Bad) and (Error is Very Bad) and (Satisfaction is Very 
Bad) THEN (Usability is Very Bad) 

Furthermore, with the rules set, the implication function will be applied with 
MIN, it can be seen in Eq. (10). Figure 7 represents all variables produces Usability 
(U) fuzzy rules such as Learnability (L), Memorability (M), Efficiency (Eff), Error 
(Err), and Satisfaction (S).  

𝜇𝜇(𝑈𝑈) = min[𝜇𝜇(𝐿𝐿), 𝜇𝜇(𝑀𝑀), 𝜇𝜇(𝑇𝑇𝑖𝑖𝑖𝑖), 𝜇𝜇(𝑇𝑇𝑜𝑜𝑜𝑜), 𝜇𝜇(𝑆𝑆)]                             (10) 
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Fig. 7. Usability evaluation models. 

Figure 8 explains the MF used with T1, triangular, gaussian, and trapezoid, with 
fuzzy rules obtained of 3.125. This is done to prove the most challenging, optimal 
and also the simplest MF to increase computing needs. With the difference in the 
number of data entries and MF, it can be seen that the accuracy of the data is obtained. 

 
Fig. 8. Fuzzy rule usability. 

Figure 9 show the result of surface model that evaluate the usefulness of the 
model. It is intended to know the mapping between input and output variables. 
Based on the fuzzy inference system that has been made, data is retrieved using a 
questionnaire distributed to users as users.  
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Fig. 9. Surface model usability evaluation. 

3.3. Analysis membership function models  
The data obtained will be obtained and adjusted to the accuracy with fuzzy with three 
different MF. 150 respondents were divided into 3 sections amounts of data to 
compare the accuracy of the amount of data to MF are expected to get better results. 

Table 1 shows the results of the comparison between manual calculation 
usability based on three types of grouping of respondents produce a variety of 
values. Based on limited respondent data, more specific results will be acquired. It 
is because the tendency of data with a limited number of respondents will make the 
distribution (variation) of data more heterogeneous, which means that one choice 
can only represent one respondent (not representing other data). Therefore, the 
result will be less (not) valid because they do not represent all respondents even 
though the large amount of respondent data will make the distribution (variation) 
of the data become more homogeneous. Later on, it also can produce more accurate 
and valid results in accordance with the analysis that needs to be sought. Meanwhile 
the accuracy MF models can be seen in Table 2. 

Table 2 shows the result of the accuracy MF models from three functions, such 
as: Trimf, Gaussmf, and Trapmf with three different data variants using 3.125 fuzzy 
rules. Fuzzy rules resulting from a five-order matrix with five input variables 
(learnability, memorability, efficiency, error, and satisfaction), five parameters (very 
good, good, enough, bad, and very bad), and one output designed to be determined in 
linguistic variables in each MF. MF test results are performed with several different 
data, with the same case, Trimf has an accuracy value of up to 80% for the amount 
of testing data 50 and 150 random questionnaire data. Testing with Gaussmf has a 
stable value with three different test data, namely 50, 100, and 150 data. Trapmf 
testing with three different amounts of data has the greatest accuracy value of 80% 
for the amount of data 50, or the smallest data test, the larger the data being tested, 
the more inaccurate the results. 
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Table 1. Comparison result manual calculation vs membership function models.  
Usability evaluation 

using manual 
calculation 

Usability evaluation using membership function 
Trimf Gaussmf Trapmf 

3.58 3.98 3.91 3.96 

Table 2. The accuracy membership function models. 
Membership 

function 
Accuracy membership function 

50 data 100 data 150 data 
Trimf 80% 79% 80% 
Gaussmf 78% 78% 78% 
Trapmf 80% 79% 79% 

Figure 10 describes an accuracy MF using 50 and 100 data of respondents. The 
result shows that the percentages of accuracy have same value between the Trimf 
and Trapmf MF. For 150 respondents data (the maximum number of respondent) it 
shows that the stable accuracy value is to 78% with the Gaussmf MF. The Gaussmf 
MF also shows that from three variations number of the respondent data will have 
valid and stable value accuracy at 78%. 

  
Fig. 10. Percentage of accuracy membership function. 

4. Conclusions 
Based on the results and discussion, the fuzzy logic identified with MF, and fuzzy 
rules are developed using Type-1 fuzzy MF, consisting of triangular, trapezoids, 
Gaussian functions. In this study, 150 respondents’ data is divided into three 
sections to compare the accuracy of the amount of data to MF with fuzzy rules 
obtained at 3,125. The aim is to find the most realistic, optimal, but also the simplest 
form of MF to reduce computing needs. The use of this MF in evaluating usability 
can be used to identify and evaluate software problems to propose an efficient 
solution. Trimf and Trampf MF produce the highest accuracy value up to 3.98 
which means Good for all the value of usability variable compare to Gaussmf. 
Meanwhile the Gaussmf MF has the most stable accuracy value up to 78% with 
three combinations of respondent data. The highest value accuracy for usability 
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with Trimf and Trapmf MF performed produces a value of 3.98 (Good), for all 
usability variable values. The Gaussmf MF with 3 different amounts of respondent 
data, has a stable accuracy value of 78%. The purpose of this developed model is 
that it can be used as a reference to improve usability on the online credit hour form. 
Gaussmf MF testing needs to be done with different cases and different amount of 
data, to see the accuracy of the data. Therefore, our work in the future will focus 
on comparing the accuracy of the data between the Type-1 fuzzy MF and Type-2 
fuzzy MF, so it can be used as a reference in the election of the MF appropriately 
and implemented to reduce the computational requirements. 

Nomenclatures 
 
d* Fuzzy area output 
LOM Obtained by taking the largest value from a domain that has a 

maximum membership value 
MIN Implication  
MOM Method is obtained by how to take the average value of a domain 

that has a maximum membership value 
SOM obtained by taking the smallest value of a domain having a value 

maximum membership 
T1 Type-1 Fuzzy Membership Function 
T2 Type-2 Fuzzy Membership Function 
 
Greek Symbols 
µ Single membership 
µ (A) Gauss membership function curve 
∆ (u) Triangular membership function curve 
Π (u) Trapezoidal membership function curve 
 
Abbreviations 

Gaussmf Gauss Membership Function 
Trapmf Trapezium Membership Function 
Trimf Triangular Membership Function 

References 
1. Kemp, S. (2019). Digital 2019: global internet use accelerates. Retrieved 

November 5, 2019, from https://wearesocial.com/blog/2019/01/digital-2019-
global-internet-use-accelerates. 

2. Setiawan, A.; Artha, E.U.; Arumi, E.R.; Sunarni; Primadewi, A.; and Nugroho, 
S. (2019). Task analysis of facebook users on frequently used menus. 
Proceedings of the 1st International Conference on Computer Science, 
Engineering and Technology. Tasikmalaya, Indonesia, 1-6. 

3. Sukmasetya, P.; Santoso, H.B.; and Sensuse, D.I. (2018). Current e-
government public service on user experience perspective in Indonesia. 
Proceedings of the 5th International Conference on Information Technology 
Systems and Innovation. Bandung - Padang, Indonesia, 159-164. 

https://wearesocial.com/blog/2019/01/digital-2019-global-internet-use-accelerates
https://wearesocial.com/blog/2019/01/digital-2019-global-internet-use-accelerates


3202       A. Setiawan et al. 

 
 
Journal of Engineering Science and Technology          October 2020, Vol. 15(5) 

 

4. Kartika, A.D.; and Surendro, K. (2016). A fuzzy-based methodology to assess 
software usability risk. Proceedings of the 4th International Conference of 
Information and Communication Technologies. Bandung, Indonesia, 1-5. 

5. Arumi, E.R.; and Yudatama, U. (2017). Pemanfaatan curiculum vitae dan 
sasaran kinerja pegawai untuk penilaian kinerja dosen menggunakan AHP. 
Jurnal RESTI (Rekayasa Sistem dan Teknologi Informasi), 1(3), 170-176. 

6. Setiawan, A.; and Widaryanto, R. (2018). Mobile CRM student-parent 
information system. Proceedings of the 1st International Conference on 
Engineering and Applied Technology. Mataram, Indonesia, 1-6. 

7. Gulzar, K.; Sang, J.; Ramzan, M.; and Kashif, M. (2017). Fuzzy approach to 
prioritize usability requirements conflicts: An experimental evaluation. IEEE 
Access, 5, 13570-13577. 

8. Li, W.; Wang, Z.; Yuan, Y.; and Guo, L. (2016). Particle filtering with 
applications in networked systems: a survey. Complex & Intelligent Systems, 
2(4), 293-315. 

9. Bouhentala, M.; Ghanai., M.; and Chafaa, K. (2019). Interval-valued 
membership function estimation for fuzzy modeling. Fuzzy Sets and Systems, 
361, 101-113. 

10. Zadeh, L. (1965). Fuzzy sets. Information and Control, 8(3), 338-353. 
11. Dewantoro, G. (2017). Optimizing membership function of fuzzy logic 

controller via orthogonal array: a case study on temperature control. 
Proceedings of the 7th IEEE International Conference on Control System, 
Computing and Engineering. Penang, Malaysia, 192-197. 

12. Mutlu, B.; Sezer, E.A.; and Akcayol, M.A. (2018). Automatic rule generation 
of fuzzy systems: a comparative assessment on software defect prediction. 
Proceedings of the 3rd International Conference of Computer Science and 
Engineering. Sarajevo. Bosnia-Herzegovina, 209-214. 

13. Fuchs, C.; Wilbik, A.; and Kaymak, U. (2018). Towards more specific 
estimation of membership functions for data-driven fuzzy inference systems. 
Proceedings of the IEEE International Conference on Fuzzy Systems. Rio de 
Janeiro, Brazil, 1-8. 

14. Husain, Z. (2018). Fuzzy logic expert system for incipient fault diagnosis of 
power transformers. International Journal on Electrical Engineering and 
Informatics, 10(2), 300-317. 

15. Sert, S.A.; and Yazici, A. (2019). Optimizing the performance of rule-based 
fuzzy routing algorithms in wireless sensor networks. Proceedings of the IEEE 
International Conference on Fuzzy Systems. New Orleans, USA, 1-6. 

16. Topaloğlu, F.; and Pehlivan, H. (2018). Analysis of the effects of different 
fuzzy membership functions for wind power plant installation parameters. 
Proceedings of the 6th International Symposium on Digital Forensic and 
Security. Antalya, Turkey, 1-6. 

17. Zadeh, L.A.; and Kacprzyk, J. (1992). Fuzzy logic for the management of 
uncertainty. New York: John Wiley and Sons Inc. 

18. Geng, Y.; Jiang, T.; and Zhang, X. (2016). Research on FSV in membership 
function credibility verification - for system performance evaluation. 



Fuzzy Membership Functions Analysis for Usability Evaluation for Online . . . . 3203 

 
 
Journal of Engineering Science and Technology          October 2020, Vol. 15(5) 

 

Proceedings of the 2016 Progress in Electromagnetics Research Symposium. 
Shanghai, China, 4723 - 4727. 

19. Ismawati, D.; Syauqy, D.; and Prasetio, B.H. (2017). Perbandingan jumlah 
membership dan model fuzzy terhadap perubahan suhu pada inkubator penetas telur. 
Jurnal Pengembangan Teknologi Informasi dan Ilmu Komputer, 1(6), 476-485. 

20. Fechera, B.; Kustija, J.; and Elvyanti, S. (2012). Optimasi penggunaan 
membership function logika fuzzy pada kasus identifikasi kualitas minyak 
transformator. Jurnal Teknik Elektro, Komputer dan Informatika, 11(2), 27-35. 

21. Budiman, A.S.; and Parandani, X.A. (2018). Uji akurasi klasifikasi dan 
validasi data pada penggunaan metode membership function dan algoritma 
c4.5 dalam penilaian penerima beasiswa. Jurnal Teknik Industri, Mesin, 
Elektro dan Ilmu Komputer, 9(1), 565-578. 

22. Saha, S.; Bhattacharya, S.; and Konar, A. (2016). Comparison between type-1 
fuzzy membership functions for sign language applications. Proceedings of the 
2016 International Conference on Microelectronics, Computing and 
Communications (MicroCom). Durgapur, India, 1-6. 

23. Deepak, S.; Aiswarya, R.; and Nair, J.J. (2018). Optimization of Gaussian 
membership functions using unscented Kalman filter. Proceedings of the 2018 
International Conference on Advances in Computing, Communications and 
Informatics. Bangalore, India , 957-961.  

24. Nugroho, F.; and Faisal, M. (2019). Studi komparasi fungsi keanggotaan 
berbeda pada fuzzy mamdani untuk kasus penyiraman air otomatis. 
Proceedings of the Conference on Innovation and Application of Science and 
Technology. Malang, Indonesia, 363-368. 

25. Raj, D.; Gupta, A.; Garg, B.; Tanna, K.; and Rhee, F.C. (2018). Analysis of 
data generated from multidimensional type-1 and type-2 fuzzy membership 
functions. IEEE Transactions Fuzzy Systems, 26(2), 681-693. 

26. Kayacan, E.; Coupland, S.; John, R.; and Khanesar, M.A. (2017). Elliptic 
membership functions and the modeling uncertainty in type-2 fuzzy logic 
systems as applied to time series prediction. Proceedings of the 2017 IEEE 
International Conference on Fuzzy Systems. Naples, Italy, 1-7. 

27. Konar, A. (2008). Computational intelligence: Principles, techniques and 
applications. Berlin: Springer. 

28. Tongco, M.D.C. (2007). Purposive sampling as a tool for information 
selection. Ethnobotany Research and Applications, 5, 147-158. 

29. Khayatzadeh, R.; and Yelten, M.B. (2018). A novel multiple membership 
function generator for fuzzy logic systems. Proceedings of the 15th International 
Conference on Synthesis, Modeling, Analysis and Simulation Methods and 
Applications to Circuit Design. Prague, Czech Republic, 101-104. 

30. Li, X.; Zhao, T.; Fan, P.; and Zhang, J. (2019). Rule-based fuzzy control 
method for static pressure reset using improved Mamdani model in VAV 
systems. Journal of Building Engineering, 22, 192-199. 

31. Wulandari, D.A.N.; Prihatin, T.; Prasetyo, A.; and Merlina, N. (2018). A 
comparison Tsukamoto and Mamdani methods in fuzzy inference system for 
determining nutritional toddlers. Proceedings of the 6th International 
Conference on Cyber and IT Service Management. Parapat, Indonesia, 1-7. 


