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Abstract

The IBI Darmajaya master's informaticsLengineering study program has two concentrations, namely Software Engineering and

Information Systems.

concentration islused as a guide for students to take the thesis topic. The determination of the thesis topic that
so far has only been based on students’ interest in the existing concentration, not based on their
determining concentration| for the thesis topic are course values, interests, and motivation This stud

rtise. The variables used in
s to produce a fuzzy system

that can help students in tde selection of concentrations for the determination of the topic of the thesis. The method used in this study is
the Tsukamoto fuzzy inference system method with 256 rules for a concentration of Software Engineering and 64 rules for a
concentration of Information Systems. Based on testing the data of students who do not have concentration, the results obtained are that
students are advised to take the concentration of the information system because it has the highest value of 70.67 53 compared to the

concentration of Software Engineering which has a value of 70.2391.

I{eﬁords: Concentrations, thesis topic, Fuzzy system
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INTRODUCTION
The selection of concentration has a very important role in
determining the topic of the thesis that students will take.The
selectionl-hof concentration allows the student to be able to
develop the ability that has become better again by studying in-
depth of a certain subject according to their interests. This will
|m[]ac on me l:oplc of the theS|s matstudentwﬂl take.

students who take a

particularinterest at that time (Yulmaini, 2011), knowledge
for the selection of student interest really exists d ofa
department and academic supervisor of the s the

knowledge is unknown by the student, so there is a possibility of
student not selectionf their interest well (Lukas, Meiliayana, &
Simson, 2009]J Both bf these research input variables used are
the values of cdurses, do thel next research by
adding |nputvar|ah]esol'l nterest and motivatio
Interest_is the tendency in individuals to be attracted to
someth bject or like something object (Djamarah & Bahri,
2008). Interest is basically the acceptance of 3 relatlanshlp
between oneself and something outside of oneself {ThE
or closer the relationshigljthe greater the infESS
motivation is a number of processes that are internala
to an individual that causes enthusiasm and precise atutude, in
this case carrying out certain activities (Winardi, 2002).
There are several factors that influence the motivation of
students in the choice of concentration in the management
depaltmen[Lof the faculty of economics at ]ember Unlversuy,
namely fricid fagear; lecfurer factor, intep
factor pthns Whig the interest and motivation in
selectl mbe' oncentration in determining the thesis tuplj
that existed dents early can help students develop thei
abilities so that they will be more focused on developing their
abilities (Yaqin, 2013)
Department of Mastér of Informatics Engineering Graduate
Program [Bl Darmajaya has two concentrations that students can
e to determine the topic of thesisLy'ghe concentrations are
Software Engineering and [nformation Bystems. During this time,
dle detel mination of student thesis topic only based on student

5 influence the selection ul
concentrauan, whele the determination of interest-based on the
exact approach by using statistical methodsJ Therefore,
attempted to compare the performance of conventiqnal methods
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of regression analysis with the intelligent system method, in this
case, is fuzzy logic. The reason for the use of fuzzy logic because
this logic can tolerate uncertain values and based on reasonin,
usmg an approach to the uncertainty that compiles numena

istic variables, and rules. Regression analysis i
used to & thelinterest and Frarttor OT students in t
thonwofeeoneentration while the result of interest and
motivation measurement will be used as an input variable in the
fuzzy method
Based on the lexplanation from the above background, then the
problem is "how the‘application of fuzzy logic in the selection of
stud oncentration for the determination of the thesis topic”.
The purpose of this study is to produce a system that can assist
students in the selection of concentration for the determination
of thesis topics by using fuzzy logic. While the benefits of this
|‘esea|‘ch&el:lo assist students in the selection of concentration
for the detemination of the thesis topic and to know the effect of
the number of wvariables used in the selection of student
concentration.

ERATURE REVIEW
&y Logic

Fuzzy logic is a method used to map input space into an output
space  (Kusumadewi & Purnomo, 2010). Fuzzy logic is an|
ex@elsBion of thejmany logical values derived from the formation
of fuzzy sets and fuzzy relafons as a tool (Bojadziev & Bojadziev,
2007).

Universe|of speech
The universe of speech is the entire problem space from the
smallest value to the largest value. The universe of speech is
monotonous upward. For example, the temperature of the
universelis 100-360,

-.:w_]_?

Cris sociation

flle crisp set is the set that distinguishes members and non-
members witIJ clear boundaries [Suyanto, 2007). This set is
symbolized byl Wppercase

symbollzed hy Iowelcase Iettels (a b, x,

y, etc.). The cri i set had only 2 membership values (u), namely

(Kusumad ewi nomo, 2010).
one'(1)value, if tem is a member of a set, or;
zero (0] value, if an item is nota member infa set.

Fuzzy Variable
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Variables of fuzzy are the variables that will be discussed in a
fuzzy system. For example, temperature, age, height, and others|

Fuzzy Set

Fuzzy sets are sets that will be discussed on a variable in_g fuzzy
system. For example, Temperature: Cold, Cool, Warm, Age:
Young, Paraya, Old, Height Low, High, etc. The fuzzy set has two
attributes, namely:

Linguistics, namely the naming of a group that represents a
certain state or condition using natural language. For example,
YOUNG, PAROBAYA, OLD; Linguistic variables are variables that
have the value of words or sentences in natural or intelligent
languages (Bojad & Bojadziev, 2007).

Numerical, which is a value [numberl] that indicates the size of a
variable. For example, 40, 25, 20, etc.

1

Fuzzy Set Domai

The fuzzy set domain is the whole value in the universe of
conversation. The ‘domain“is a set of real numbers that rise

Degrree of
membership!
nlx]

(increase) monotonically from %0 right. Domain values can be
jther positive or negative num be

Membership Function
A membership function is a curve that shows the mapping of data
input points into membership values (often also called degrees o
membership) that have intervals from 0 to 1. One way that can be
used to obtain membership values is through happroach
function (Kusumadewi & Purnomo, 2010). Some membership
functions that are often used in the real world, namely: (Suyanto,
2007)
a. Tl'iangls:llf]unction

is function has one x value which has a membership degree
equal to 1, thatis when x = b. However, the values around b have
a degree of membership that drops quite sharply (away 1).
Graphs and mathematical notation of the triangle function as
shown in Figure 1.

Membership| Function:

0; X<4
p(x)= Jxayba; a<ish
(c-x)/(c-b); b<fl<c

Where x is the-variable will find, 3 the lower limit, b is the
middle limit, and c is the upper limit.

or X=c¢

ion (Suyanto, 2007)

b. Trapezoidal Function

This function has several x values that have a membership level
equal to 1, when b b x = ¢ However, the degree of membershij
for ach <b and c <x = d has the same characteristics as
triangle function. Graphs and mathematical notation of the
trapezoidal function as shown in Figure 2.

n
0 a b
Trap

Membership| Function :

0 x<a OIand

(x-a)/(b-a) ; a<x<
p(x)=11; bsx<c

(d-x)/(d-c); c<x=d

Where x is the variable to look for, variable a is the lower limit, b
and c are the middle limit, and d is the upper imit.

Fuzﬂﬁarence System (FIS)

The in,motivation for fuzzy logic theory is to map an input
space into an output space using [F-THEN rules. Mapping is done
in a Fuzzy Inference System (Fuzzy Inference System / FIS) also
caII fuzzy inference engine is a system that can evaluate all
the rules simultaneously to produce conclusions and the order of
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Figure 2. Trapezoidal Function (Suyanto, 2007)

2

rules can be arbitrary (Naba, 2009). Therefore, all the Hor
rules must be defined first before building a FIS that will be used
to interpret a rule. Several type§®f FIS are known, namely
Mamdani, Sugeno and Tsukamoto (Naba, 2009). A complete fuzzy
rule-based system consists of three main components:
fuzzification] inference, and defuzz# tionlrlml

Fuzzificatioj changes the input whose value is certain
(crisp pdput] orm of fuzzy input, which is a linguistic
value whose se are, determined based on a certain
membership function (p). Inference makes reasoning using fuzzy
input and fuzzy rules that have been determined oduce fuzzy
output. Whereas defuzziﬁcatio:lhchanges fuzzy output to crisp
valuelbased on the specified membership function (p).
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Tsukamoto Method

Tsukamoto's method every consequent to IF-THEN rules must be

represented by a fuzzy set with a monotonous membership

function. As a result, the output of the inference results from each

rule is given explicily (crisp) based on a-predicate (fire
y ngdl]rlThe final results are obtained using weighted averages

umadewi & Purnomo, 2010).

@;ose there“are input variables, namely x and y, and one

output variable, z. The variable x is divided into 2 set:Tnamely Al

and A2, the variable y is divided into 2 sets too, namely B1 and

B2, while the output variable Z is divided into 2 sets mamely C1

C2. Of course the set C1 and C2 must be a monotonous set.

n 2 rules as follows:
IFxisA andyis B THENzisC
1 2 L

IFxisA andyis B ENzisC
5 f

a-predicate for the first arid sefond rules, |'espectivm11 and a2,
then the value of Z1 is oHtaipied in the first rule, and Z2 in the
second rule‘.LFinaIIy, by usihg a weighted rule, the final output (Z

value) is obtained with the bbllowing formula:
7= & Zy g dy
@y + g

The block diagram of the inference process with the Tsukamoto
method can be seen in Figure 3.

KX g Hiyl B2 2l oy
1 i
i T
Var-1 " var2 OTZ, vars
p[xll ___________ A2 ulyll Bl e c2
/1 i \\ oA
Var-1 " Varz 2, vars
=
Rata-rata
terbobot
s Lo Wik Lo
ay + @y

Figure 3. Blo ckidiagmm of the inference process with the Ttsukamoto method (Kusumadewi & Purnomo, 2010)

There are several steps needed to get the output, including:
a. Pdrmatio

1. Feelings of pleasure. A student who has a feeling of pleasure

. iorfof Input variables, fuﬂsets,and fuzzy outputs or likes the lesson then he has absolutely no feeling of being
Input variables and output variallles are divided into ol A oo alol forced to study the field.

more fuzzy set
b. Degree of lembership
Determine the degree of membership based on fuzzy input
and sets
c. Fuzzy operator application
At this stage determine the a-predicate rule with the MIN
function |mp||cat|0| and then determine the value of Z for
each rule.

d  Affirmation [defuzz?J]

The defuzzification| eighted average.
#erest\

erest is a“settled tendency to pay attention to arﬂ'ememb er

some a \ntms (Djamarah & Bahri, 2008). Someone interested in
the activity will ‘pay attention to the activity consistently with
pleasure. Therefore the interest then begins to provide an
existing attractiofisfr there is a pleasant experience with these
things. Someone intereste@ln an activity will pay attention to
that activity consistently with a sense of pleasure because it
comes from within someone who is based on feelings of love and

absence of coercion from outside parties. In other words,
interest is a feeling of preferability an ense of attachment to a
thing or activity, without being forced. According to (Yagin, 2013)
interest is the tendency of individuals to focus attention on
feelings of preferability and sense of attraction towards an object
gfsituation in this case is the choice of concentration.
There are several indicators of interest in learning, which are as
follows (Yaqin, 2013):
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Student Interest. Related to the motive that drives students
to tend to feel attracted to people, objects, activities, or can
be an effective experience that is stimulated by the activity
|tseIfJ

3. Studdnt Attention. Attention is the concentration or activity
of the soul towardslobservation and under@E¥ding, leaving
aside others from kit Students who have an interest in a
particular object will naturally pay attention to that object.

4. Student Involvement A person's interest in an object causes
the person to be happy and interested in doing or doing the
activities of the object.

METHOD

This research uses data from postgraduate students who have
taken a thesis and will take a thesis in the form of course scores
and questionnaire data (interest and motivation). The sample
data used in this study was 37 students. Questionnaire data is
taken by distributing questionnaires to postgraduate students|

Research methods

The technique of applying the method used in developing the

fuzzy system in the selection of student concentration for the
rmination of the thesis topic in this research is using the

Fuzzy Inference System (FIS) Tsukomoto method. This method

can be described in Fuzzy system architecture. The architecture

of this FIS-Tsukamoto system can be seen in Figure 4.
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FUZZY INFERENCE SYSTEM (FIS)-
INPUT 1 TSUKAMOTO Software
(interest) —| Engineering
|— Inference
INPUT 2 g S L
(Mativation) é . §
1] Rules Agregation =
b= ‘"
INPUT 3 N é‘
=
(MK score) ha L Information
T — system
INPUT 12
(MK Score)

Figure 4. Proposed FIS System Architecture (yulmaini| 2016)

The selection of student concentration for the determination of
the topic of the thesis is influepced by the values of the courses
that have been taken| 14 in| variables are required are the
values of the courses Felated to the concentration of the thesis
topic, the value of interest, and the value of motivation. Variable
input consists of Computer Network and Data Communication
(JK) Management, Software Engineering and System Analysis
Design (PL), Database Management (BD), Strategic Information
System_ Planning (PS), Project Management of Information
Techn@Bey (MP), Image Processing (PC), Artificial Intelligence
(KB), Intel'nell and Web Programming (IP), Software Quality

Assurance (PK), Algorithm Analysis and Design (AP), [nformation
System Audit (AS), Decision| Support System (SP) Interests (MT),
and Motivation (MS). The required input will fill the size of the
range and choose the type of membersh nction as well as the
required parameters. Data processing is done by determining
input variables and outplilé§variables and determining the
universe of speeclj The next step is to form a fuzzy set
rmm ion of vdriables and universes of speech from the
results of¢ifita collection can be obtained in Table 3. And the
fuzzy set is shown in Table 4.

Table 3. Determination of Variables and Disc Universe
Function Name ofvariab11 universe of Explaination
speech
Value MK [1:12] [0=100] Valuelof MK :
Input Value [nterest [13]
Valuglof Motivation[14]
Output Groupof Concentration [1:2] [0-100] Concentration 1 (KRP) : Concentration of Software
A - ” Engineering
Concentration 2 (KSI): Information Systems
Concentration
Table 4. Fu:zzyl set
Function Variable Name of Fuzzy Sel Symbol Range Domain
/linguistic
. High Ti 50-100
Value MK [1:12] Low Re 0-100 0-80
Input Valur-;iof[nl:erest [13 . Tnl 50-100
h High 0-100
Valuglof motivation [14 Low Rn 0-80
} ) Hight 'I‘nl 50- 100
Output Grouplof concentration| i3] Low Rn 0-100 0-80
T

Membership Function Design

In this research, we purpose membership function design; the
design of membership functions in this study has a universe of
talks from 0 to 100 for the variables of course values based on
Benchmark Reference (PAP) (2010). The reason for determining
the discovery of the universe of talks from 0 to 100 is that each
lecturer has different judgments depending on the class
condition.

Membership Function Variable Input Values Subject (MK) with
the universe of speech (0 - 100)

Represents the value variable of the course used the membership
function represen n of the left shoulder forjthe LOW fuzzy set
and right shoulder for the HIGH fuzzy set. Thi isto end
an area and there are some points that have a membership value
of L

Journal of PUIELWS
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0; x €50
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a
LOW with domain (0 - 80) and left trapezoid membership
functions.

1; X £50
80 -x

How(x) = 20 ; 50<x=80
0; X280

Membership Function Variable Input Values motivation (MT)
with the universe of speech (0 - 100)

The interest value dable represents the memb ership function
of the left sho r representation for the LOW fuzzy set and the
right shoulder for the HIGH fuzzy set. This function is to end an
area and there are several points that have a membership value

HIGH with domain (50-100) and right Trapezoid membership
function|

1. X 280
HHIGH (0= {2230 55y <gg

30

0; x <50

LOW with domains (0 - 80) and left Trapezoid membership
function.

1; x<50
80 —-x

Hiow(x) = 20 ; 50<x<80
0; x> 80

Membership Function Input Variable Motivation Value (MS)
with the universe of conversation (0 - 100)

Representing the motivational vadvariable is used as the left
shoulder repre§fhtation function for the LOW fuzzy set and the
right shoulder for the HIGH fuzzy set. This function is to end an
ﬁmand several points have a membership value of 1.

HIGH with domain (50-100) and right Trapezoid membership
function|

HHIGH (= {2230, 540y cgp
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LOW with domains (0 - 80) and left Trapezoid membership

function.
a

1; X <50
80 —x

Liowp) = 20 " 50 <x<80
0; x = 80

Membership Function Variable Output Group Concentration
with Universe Discussion (0 -100)

The concentration group for the thesis topic is the concentration
of software engineering and information systems. resents the
concentration group variable wused the left shoulder
representation m rship function for the LOW fuzzy set and
the right shoulder for the HIGH fuzzy set, where this function is to
terminate an area and some points have a membership value of 1.
HIGH with domains (50-100) and right Trapezoid membership
functions,

1; 7280
HHIGH 0= {230, 50 <,<g0

30

0; 2550

(1

LOW with domain (0 - 80) and left trapezoid membership
function.

1; 2450
80 —z

Hiow(z) = 20 ;. 50<z<80
0; 2280

Design of Fuzzy Rules

The design of the Fuzzy Rulej in this study is based on the
mapping of the subject value adsociated wit§ach topic thesis
concentration. There are several foundations in the formation of
fuzzy rules are as follows:

Basic course (MD) is a course that is in all concentrations of a
thesis topic that is JK, PL, BD, PS, MP, PC, KB, and IP. One of the
MD course grades can be one of the concentration
groups.

Core Courses (MI) is the core course of each of the thesis topic
concentration of PK, AP, AS, and SP courses. Ml course grades
should not be Low to produce High concentration groups.

Problem Solving Process of Student Concentration Election
The proc@W of solving the problem of student concentration
selection to determine the topic of this thesis using the FIS-
Tsukamoto method. The process flow of problem-solving with
this method can be seen in Figure 6.




Application of Tsukamoto's Fuzzy Inference System in Determination of concentration for students' thesis topics

De lerminetnpul & output
variables , input and output
membership functions, fuzzy rule;

¢

Determine the degree of
membership (miu)

¢

Calculate the Rule Predikat
( a-predikall)
v

Defuzzification :
1. Calculate the Z value (output)
2. Deffuzification|

Figure 6. FIS-Tsukamoto Method Problem Solving Flow

RESULT AND DISCUSSION

Results Usage of fuzzy logic

The results obtained in this study are the selection of student
interest in the selection of concentration for the determination of
the thesis topic by using fuzzy logic that is the Fuzzy Inference
System (FIS) method, Tsukamoto. The result of the fuzzy logic
process is an alternative problem-solving in the selection of
student concentration for the determination of the topic of the
thesis. The input variables of this system consist of 14namely the
values of subjects, motivation, and interest while the| 3 output
variables are student concentration groups. 59108 ErrdE”
Fuzzy System View

The FIS method view is used to perform the process in the FIS
method. The user enters the data of course values then will be
processed to produce the suggested interest for the student
concerned.

The FIS method used in this study is Tsukamoto. Stages needed to
get output, including :

Step One: Determine Input Variables, Output_1 Membership
Functions, and Fuzzy Rules

Determination of input variables based on table 2. and output
variables based on table 3] Determine membership functions
based on equations 4 throdgh eguation 11. The membership

Journal of PUIELWS

function used is the left Trapezoid for Low, Right Trapezoid for
High and the Triangle for medium.

se values.

Determination of the degree of n]emtmip based on 1 datanota
sample of student course valuesLI‘ahe determination of the degree
of membership is based on non-sample data input variables. The
formation of the degree of membership is based on the input
variables, namely the group of course values based on table 3 and
the design of the membership function according to equations 1
through 6 in the previous chapter. The results of determining the
degree of membership or p(Miu) for each course value.

Ster Two: Determine the degree of membership (Miu)

Third|step: Determine a-
Determin
members 1u) for each course value and fuzzy rules that
have been designed in table 3. The implication function used is
Min, which takes the lowest value from the fuzzy set of input
variables based on the fuzzy rules of each final project
specialization group (the lowest of the fuzzy rules). Twelve (12)
examples of predicate determination results for the PPP
Concentration are as follows:
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1 Rule 1 0.547
2 Rule 2 0.3
3 Rule 3 0.1567
4 Rule 4 0.1567
5 Rule 5 0.45
6 Rule 6 0.3
7 Rule 7 0
8 Rule 8 0.1567
9 Rule 9 0.1567
10 Rule 10 0.1567
11 Rule e
12 Rule 256 0
Twelve (12) examples of the results of deter mining the r1--mitare for KSI Concemtran ows:
1 Rule 1 0.550
2 Rule 2 0.35
3 Rule 3 0.1933
4 Rule 4 0.1567
5 Rule 5 0.1567
6 Rule 6 0.1567
7 Rule 7 0.1567
8 Rule 8 0.1567
9 Rule 9 0.45
10 Rule 10 0.35
11 Rule e e
12 Rule 64 0.157
Step Four: Determine the Z Value (output / PM) specialization of the final project|The results of determining the Z
Determine the Z value for each specialization group Z value value (output) of the KRP concenlration for each fuzzy rulepre as
specialization group rules, the design of the fi assignment follows:
specialization group membership functions in equ atioEL (4.4),
equation (4.5), equation (4.6), and fuzzy output rules fof each
5
]. Rule 1
2 Rule 2
3 Rule 3
4 Rule 4
5 Rule 5
6 Rule 6
7 Rule 7
8 Rule 8
9 Rule 9
10 Rule 10
11 Rule
12 Rule 256
The results of determining the value of Z (output) KS] L‘onrenn‘arionmlmzzyﬂbmkslnﬂowsz
1 Rule 1 66.5
2 Rule 2 69.5
3 Rule 3 74.2
4 Rule 4 55.8
5 Rule 5 75.3
6 Rule 6 75.3
7 Rule 7 54.10
8 Rule 8 75.3
9 Rule 9 66.5
10 Rule 10 60.5
11 Rule ...




10.
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12 Rule 64 75.3
Step Five: Defuzzification processil
The defuzzification) process used in this study is a weighted
average, where the Hetermination is based on the Z value for each
fuzzy group specialization rule. The value of Z is obtained from £
(u-predicaternd (KK Group) * Zape(KK-Group)) / £ (o-
predicaterue), where Z is  weighted rule and « is a fire straight)
The defuzzificatiar1 process _of th _concentrations is asiiSEE e
follows: ) Ackiolo o
The concentration of the PPPis 70,2391
The KSI concentration is 70.6753.

concwsmp{lm

Based on the discussion that has been described in the previous
chapters, it is taken some conclu that the fuzzy system made
used in the selection of student concentration to mine the
topic of this new thesis to the design stage of the method and
system. A fuzzy system using the FIS-Tsukamoto method will
produce output based on a fuzzy rule designed.
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