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Publication of scientific article is now getting bigger, but the process of the scientific
article acceptance takes a long time. The longest stage in the process, especially, is in the
review process. The process about article assessment consists of many criteria which
cause a very high level of subjectivity. Computerized system on the assessment of the

scientific article acceptance apply a reasoning scheme using Fuzzy Inference Tsukamoto
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handled fast.

Logic; therefore, by using the logic, the duration issue in the assessment process can be

I. INTRODUCTION

Scientific article is a strategic medium in the development
of academic competence [1]. The scientific article is related to
science or findings of new scientific studies in education and
knowledge. In the information age, the number of publications
of scientific articles describes the quality of human resources
that exist in an institution. The qualified institutions of higher
education are those that can compete in terms of research. This
quality is based on the publication of indexed scientific articles,
a means of conveying and disseminating knowledge. The
publication system with a scientific approach should be
decision-based [2].

The acceptance of scientific articles in an institution is
useful to filter the selected articles according to the criteria set
by the institution. In general, the process of scientific article
acceptance is done through the stages of submitting the article,
evaluating by reviewer, announcing the results, revising,
editing by related institutions, editing, copyright processing,
and publishing. The needs for article publication is getting
bigger, but the duration to complete all stages takes a long time.
The longest stage is in the reviewers' evaluation. In this case,
the article will be recommended to be published, revised, or
rejected [3]. Almost all scientific articles use a blind reviewer
system. This system does not allow the author to know the

identity of reviewers during the review process takes place.
Generally, each article will be reviewed by more than one
reviewer. Each criterion used by the reviewer depends on the
requirements of the institutions of the article publisher. The
main problem of the reviewer's assessment cannot be accurately
estimated using numeric values [4]. Reviewers will become
subjective and judge according to their own styles.

The process of scientific article acceptance is generally
online-based. The ease gained only from the platform side when
submitting and verifying. The process of scientific article
acceptance in the review process is still not efficient. The
criteria used in the review stage require a computerized system
to solve the duration issue in scientific article acceptance so that
it becomes faster. A computerized system of criteria can be
done by reasoning method on machine/ computer. This
reasoning implements fuzzy logic. Fuzzy logic invented by
Prof. Lotfi A. Zadeh in 1965. The basis of fuzzy logic is a theory
of fuzzy set [5]. The theory describes that the role of
membership function as the determinant of the existence of
elements in the set is very important. The membership function
becomes the function characteristic of the reasoning using
fuzzy logic [6]. The fuzzy logic is associated with exact
reasoning [7]. The combination variations of the fuzzy method
in terms of inference, aggregation, fuzzification, and
defuzzification affect the design of fuzzy systems [8].
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The Fuzzy function is a generalization of the concept of the
old function in which it is a mapping of domain definition to the
related function [9]. The fuzzy logic maps an input space to the
output one [10]. Fuzzy inference tsukamoto is a form of
completion by using fuzzy logic. Fuzzy inference Tsukamoto
has two advantages in general [11]. Firstly, it can model criteria
by changing the crisp value into linguistic one using
fuzzification and then inserting into rules based on knowledge
base. Secondly, Fuzzy inference Tsukamoto is relevant to use
in real-world problems that mostly use non-linear linguistic
values instead of binaries. This article purpose to discussed
utilization fuzzy inference Tsukamoto on the determination of
scientific article acceptance with three models. The model only
shows the comparison of calculation results.

Il. RELATED WORK

Many problems have been solved by using fuzzy inference
tsukamoto, such as in lectures [11], decision making and control
[12], and climatology [13]. On the other hand, S. Nazir et al
proposed software component selection using fuzzy logic
because it could incorporates several important factors [14].
This article incorporates several components to acceptance
scientific articles. This article also proposed to remove
subjectivity of review process. Subjectivity is uncertainty
condition. S. Nazir et al claimed security evaluation model
using Fuzzy logic Mamdani inference system helps software
engineering during selection in conditions of uncertainty and
ambiguity [15]. I. Wahyuni et al proposes Tsukamoto Fuzzy
Inference System to predict the rainfall to arrange a good
schedule for planting [13]. Method of Tsukamoto Fuzzy
Inference System produced better results comparable to those
achieved by other method. Fuzzy inference tsukamoto can be
used for the determination of the program study in Faculty of
Computer Science of Bandar Lampung University, fuzzy
inference  tsukamoto  implemented in  giving the
recommendation to potential new students in determining the
course with their abilities [16]. In medical forum, fuzzy
inference tsukamoto used for disease endometritis in cow, the
results showed that fuzzy inference tsukamoto work like human
expert in diagnosing endometritis [17]. In employment area,
fuzzy inference tsukamoto developed in work feasibility, fuzzy
inference tsukamoto can be used to provide job classification
according to the GPA and APT [18]. Additionally, fuzzy
inference tsukamoto used for determining the pieces of tuition
fees [11]. Fuzzy inference tsukamoto also using to the decision
maker of flood insurance premium determination, according to
the results, the amount of premium of income per month
affordable for residents [19].

11l. METHOD

A. Fuzzification

The methods used in this article is the acceptance of
scientific article reasoning using fuzzy logic. This method
consists of three phases, namely fuzzification, inference engine,
and defuzzification. Fuzzy Inference Tsukamoto applied in
defuzzification, while fuzzification and inference engine uses a
common phase in the implementation of Fuzzy logic.

Fuzzification is a crisps input value converted into fuzzy
input, in the form of linguistic value based on membership

function. In this step, crisps inputs cover the values of each
input variable consisting of article structure, article content, and
plagiarism percentage. Figure 1 shows the fuzzification phase,
while Table 1 shows the fuzzy set.

Fuzzification

Fig. 1. Fuzzification

TABLE I. Fuzzy seT

Linguistic Variables

Structure of Foor >=0-<=30
Article Adequate >=20 — <=50
Good >=40 — <=70
Poor >=0 — <=40
Input 2%?5? of Adequate >=30 — <=80
Good >=70 — <=100
Plagiarism of Low >=0 — <=15%
Article High >=10%
Rejected >=0 — <=5
Accepted with >=4-<=95
Revision
Output Article Accepted >=9 —<=10
without Any
Revision

The article structure variable is categorized into poor,
adequate, and good fuzzy set. Membership function using the
trapezoidal approach is shown in Figure 2.

poor adequate good

05

Article Structure

40 60 70

Fig. 2. Membership Function of Article Structure
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Membership Function for variables of Article Structure:

1) Poor structure

0;x =30
(30—x)
(30 -20)"
1;x <20

upoor = 20 (1)

2) Adequate structure
0;x <20ataux =50

| G220 v <30
———;20<x <
nadequate = {((3500_ 20)) 2
—Xx
1;30<x<40
3) Good structure
0;x <40
(x —40)
={——":40<x <
ngood (50_40),40_x_50 ©))
1;x =50

The article content variables are categorized into poor,
adequate, and good fuzzy set. Membership function using the
trapezoidal approach is shown in Figure 3.

poor adequate goad

Article Content

Fig. 3. Membership Function of Article Content

Membership Function for variables of Article Content:

1) Poor content

0;x=>40

(40 —x)

-~ :30<x<

(40_30),30_x_40 4)
1;x <30

upoor =

2) Adequate content
0;x <30ataux =80

(x=30) 30 <x<40
pHadequate = (4800_ 30) (5)
((sof;o)) ;70 < x < 80

1;40<x<70

3) Good content

0;x<70

(x—=70)

—_— < <

B0—70)’ 0 =*=80 ()
1;x =80

pgood =

Plagiarism variables are categorized into low and high fuzzy
set. Membership function using the trapezoidal approach is
shown in Figure 4.

low high

05

Plagiarism
|percentage)

Fig. 4. Membership Function of Plagiarism

Membership Function for Plagiarism variables:

1) Low plagiarism

0;x=15
(15-x)
1;x <10

plow =

2) High plagiarism
0;x<10
(x—10) _
1;x =15

phigh =

Output article became Journal that contain three condition,
Rejected, Accepted with revision, and Accepted without any
revision. The membership function of output relate with
consequent and inference rules. Membership function output
using the trapezoidal approach is shown in Figure 5.

Rejected Acceptad with Revision Accepted without any revision

JOURNAL

0

Fig. 5. Membership Output
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B. Inference Engine

Tow high

| [

| ®2

| )

s

| [R6)

| w1

[R8]

9]

| [R10]

| (R1)

| w2

[R13]

| (G

| (1]

[R16]

| [ZY)

[R18]

Fig. 6. Inference Rules

Inference engine in determining class categories is by using
structure, content and plagiarism variables. The inference
engine of the four variables consists of 18 rules which describes

Inference Rules

[R11] IF (the structure is adequate) AND (the content is good)
AND (the plagiarism is low) THEN (the article is accepted with
revision)

[R12] IF (the structure is adequate) AND (the content is good)
AND (the plagiarism is high) THEN (the article is accepted with
revision)

[R13] IF (the structure is good) AND (the content is poor) AND
(the plagiarism is low) THEN (the article is rejected)

[R14] IF (the structure is good) AND (the content is poor) AND
(the plagiarism is high) THEN (the article is rejected)

[R15] IF (the structure is good) AND (the content is adequate)
AND (the plagiarism is low) THEN (the article is accepted with
revision)

[R16] IF (the structure is good) AND (the content is adequate)
AND (the plagiarism is high) THEN (the article is accepted with
revision)

[R17] IF (the structure is good) AND (the content is good) AND
(the plagiarism is low) THEN (the article is accepted without any
revision)

[R18] IF (the structure is good) AND (the content is good) AND
(the plagiarism is high) THEN (the article is accepted with
revision)

in Table 2.

TABLE II. INFERENCE RULES

Inference Rules

[R1] IF (the structure is poor) AND (the content is poor) AND
(the plagiarism is low) THEN (the article is rejected)

[R2] IF (the structure is poor) AND (the content is poor) AND
(the plagiarism is high) THEN (the article is rejected)

[R3] IF (the structure is poor) AND (the content is adequate) AND
(the plagiarism is low) THEN (the article is accepted with
revision)

[R4] IF (the structure is poor) AND (the content is adequate) AND
(the plagiarism is high) THEN (the article is rejected)

[R5] IF (the structure is poor) AND (the content is good) AND
(the plagiarism is low) THEN (the article is accepted with
revision)

[R6] IF (the structure is poor) AND (the content is good) AND
(the plagiarism is high) THEN (the article is accepted with
revision)

[R7] IF (the structure is adequate) AND (the content is poor) AND
(the plagiarism is low) THEN (the article is rejected)

[R8] IF (the structure is adequate) AND (the content is poor) AND
(the plagiarism is high) THEN (the article is rejected)

[RI] IF (the structure is adequate) AND (the content is adequate)
AND (the plagiarism is low) THEN (the article is accepted with
revision)

[R10] IF (the structure is adequate) AND (the content is adequate)
AND (the plagiarism is high) THEN (the article is rejected)

C. Defuzzification

Defuzzification is the process of producing a quantifiable
result in Crisp logic, given fuzzy sets and corresponding
membership degrees. Defuzzification looking for the ultimate
value of the output fuzzy. The defuzzification process of a fuzzy
set is derived from the composition of fuzzy rules, while the
resulting output is a number in the domains of fuzzy set in the
form of article acceptance. This program uses a centralized
average defuzzification method or so-called center average
defuzzifier. The equation formula for the method centroid of
area (COA method) defuzzifier is as follows:

N a,z, + QayZ, + -+ a;z;
at+a+-+aq

9)

IV. RESULT AND DISCUSSION

Fuzzy logic inference tsukamoto is implemented in three
ways of calculation, i.e manual calculation, calculation using
matlab, and web-based system. As for each calculation will be
comparable using 10 samples of the same case. The detailed
description of manual, matlab and web-based systems
calculations uses 1 case: an article has a structure value (25),
content value (78), and plagiarism (11%).
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A. Manual Calculation

Membership Function of the structure values are included
in the poor and adequate linguistic values, so:

(30 —x)
(30 -20)

(30 — 25)
~ (30-20)
= 05

upoorstructure[25] =

(x — 20)
(30 — 20)
_ (25 -20)

(30 — 20)
= 0.5

Membership Function of the content values are included in
the adequate and good linguistic values, so:

padequatestructure[25] =

(80 — x)
padequatecontent[78] = m
_ (80—78)
~ (80 -70)
= 0.2
(x —80)
pgoodcontent[78] = m
_ (78 -180)
~ (80 -70)
= 0.8

Membership Function of the plagiarism values are included
in the low and high linguistic values, so:

o (15-x)
ulowplagiarism[11] = m
(15-11)
- (15 -10)
= 0.8
, - (x —10)
phighplagiarism[11] = m
(13 -10)
~ (15-10)
= 0.2

Therefore, rules obtained from the fuzzy input are shown in
the Table 3.

TABLE III. CASE CONDITION

Inference Rules Consequent
[R3] IF (the structure is poor) AND (the content  Accepted with
is adequate) AND (the plagiarism is low) THEN  revision
(the article is accepted with revision)
[R4] IF (the structure is poor) AND (the content  Rejected

is adequate) AND (the plagiarism is high) THEN
(the article is rejected)

[R5] IF (the structure is poor) AND (the content
is good) AND (the plagiarism is low) THEN (the
article is accepted with revision)

[R6] IF (the structure is poor) AND (the content
is good) AND (the plagiarism is high) THEN (the
article is accepted with revision)

[R9] IF (the structure is adequate) AND (the
content is adequate) AND (the plagiarism is low)

Accepted with
revision

Accepted with
revision

Accepted with

THEN (the article is accepted with revision) revision
[R10] IF (the structure is adequate) AND (the
content is adequate) AND (the plagiarism is high)  Rejected

THEN (the article is rejected)

[R11] IF (the structure is adequate) AND (the
content is good) AND (the plagiarism is low)
THEN (the article is accepted with revision)
[R12] IF (the structure is adequate) AND (the
content is good) AND (the plagiarism is high)
THEN (the article is accepted with revision)

Accepted with
revision

Accepted with
revision

Determining a-predicate value based on Rules by using min
(W) minimum value.

e o-predicate_3 = p poor structure A p adequate
content A pu low plagiarism

= min (u poor structure [25]; p
adequate content [78]; u low plagiarism [11])

=min (0.5;0.2;0.8)
=02

e o-predicate_4 p poor structure A p adequate
content A p high plagiarism

= min (u poor structure [25]; p
adequate content [78]; p high plagiarism [11])

= min (0.5;0.2;0.2)
=02

e q-predicate 5
A p low plagiarism

= W poor structure A p good content

= min (W poor structure [25]; u good
content [78]; u low plagiarism [11])

=min (0.5;0.8;0.8)
=05

e q-predicate_6
A p high plagiarism

= W poor structure A p good content

= min (W poor structure [25]; u good
content [78] p high plagiarism [11])

=min (0.5;0.8;0.2)
=02
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e q-predicate 9 = u adequate structure A p adequate
content A p low plagiarism

= min (u adequate structure [25]; p
adequate content [78]; p low plagiarism [11])

= min (0.5;0.2;0.8)
=0.2
e q-predicate_10 = u adequate structure A p adequate

content A p high plagiarism

= min (u adequate structure [25]; p
adequate content [78]; p high plagiarism [11])

=min (0.5;0.2;0.2)

=0.2

e o-predicate_11 = u adequate structure A p good
content A p low plagiarism

= min (p adequate structure [25]; p
good content [78]; 1 low plagiarism [11])

=min (0.5;0.8;0.8)
=05

e o-predicate_12 = p adequate structure A p good
content A p high plagiarism

= min (p adequate structure [25]; p
good content [78]; p high plagiarism [11])

= min (0.5;0.8;0.2)
=0.2

Determining the z value is done by looking at the
consequent of the resulting Inference rules. The calculation uses
the article membership output equation by entering the a-
predicate values. The calculation of Consequent which shows
Accepted with Revision is done twice as the article's
membership output has complete points namely a, b, ¢, and d.
Whereas the consequents which show Rejected and Accepted
without Any Revision only have two points namely each (c and
d) and (a and b).

TABLE IV. Z\V/ALUE
rules a-predicate Consequent z
3 0.2 Accepted with revision 6.8
4 0.2 Rejected 4.8
5 0.5 Accepted  with revision 6.9
6 0.2 Accepted with revision 6.8
9 0.2 Accepted  with revision 6.8
10 0.2 Rejected 4.8
11 05 Accepted  with revision 6.9
12 0.2 Accepted with revision 6.8

The last calculation is defuzzification.

_ (0.2)(6.8) + (0.2)(4.8) + (0.5)(6.9) + (0.2)(6.8) + (0.2)(6.8) + (0.2)(4.8) + (0.5)(6.9) + (0.2)(6.8)

z (0.2) +(0.2) + (0.5) +(0.2) + (0.2) + (0.2) + (0.5) + (0.2)

Z" = 6.47

B. Matlab

Rule Viewer: fuzzy jurnal n - O X
File Edit View Options

Struktur_Jurnal = 25 Konten_Jurnal = 78 Plagiasi_Jurnal = 11 Jurnal = 565

1 = ] [ ]  — [ ]
F — ] [ ] [ ] [ ]
s N—  ——— ] I —
L = N L —1 = —_— 1

5 = ] [  —— [ ——]
6 AR

7

8

9 J—

10

M — [ |
12 = i
13

14

15 ] | A | | — ] [ ]
16 [ | I [ | [ ]
17 [ | [ ] [ ]
18 [ ] [ [ | [ ]

0 70 0 100 0 25 [————

nput. | [ox.78,11] ||Pb|uD|m.5 101 Move: ﬂ@mﬂ‘
Opened system fuzzy jurnal n, 18 rules. ‘ | Help Close ‘

Fig. 7. Results of MATLAB calculation

Matlab calculation is known more precisely than manual
calculation; this occurs because the initialization of
membership function is directly related to the rules and input
cases. In accordance with the same case on manual calculation,
the result of article output is 5.65 which means the article is
Accepted with Revision.

C. WEB-Based

Fuzzy Inference Tsukamoto is applied to a web-based
computerized system. The Fuzzy logic is entered into the
system. Features in this system consist of 3 input columns i.e
Structure, Content, and Plagiarism. Moreover, the system will
automatically perform calculations and give results. The system
is more complex as it contains the entire rules. Thus, the rules
that will be calculated only on rules that match the case entered.

Results on a WEB-based system are accepted with revision.
The system does not change the privacy of reviewer in the
assessment process. The reviewers are free to express responses
from all articles reviewed. They can still provide comments
according to their respective styles. The Fuzzy Inference
Tsukamoto only plays a role in reducing the duration of the time
in the assessment process so that they can more quickly in
making decisions. This is in accordance with the criteria of
good software development that is, among other things, the fast
response from the system, the results of the user response is
obtained above 85% [20], [21].

In this article, 10 same case studies are provided. Manual
calculation uses theoretical results. The manual scheme is
implemented into the system by providing special privileges
according to the rules of the tsukamoto inference. In addition,
matlab execution is done because matlab is a medium of the
fuzzy logic expert. The results of each calculation can be seen
in Table 4, Table 5, and Table 6. S is Structure, C is Content,
and P is plagiarism.
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TABLE V. RESULTS OF MANUAL CALCULATION

Tsukamoto

Case Input Method S(t)rldfzr'zﬂﬁe
S C P z*

1 27 74 13% 483 Accepted with Revision
2 8 35 11% 543 Accepted with Revision
3 20 35 14% 443 Accepted with Revision
4 60 60 11% 6.92 Accepted with Revision
5 25 75 50% 5.69 Accepted with Revision
6 25 78 11% 647 Accepted with Revision
7 15 31 14% 357 Rejected

8 10 37 14% 401 Rejected

9 50 45 12% 6.88 Accepted with Revision
10 28 72 20% 5.03 Accepted with Revision

TABLE VI. RESULTS OF MATLAB CALCULATION
Tsukamoto

Case Input Method Output

S C P z*
1 27 74 13% 4.25 Accepted with Revision
2 8 35 11% 4.62 Accepted with Revision
3 20 35 14% 3.76 Rejected
4 60 60 11% 6.78 Accepted with Revision
5 25 75  50% 4.62 Accepted with Revision
6 25 78 11% 5.65 Accepted with Revision
7 15 31 14% 2,77 Rejected
8 10 37 14% 4.46 Rejected
9 50 45 12% 6.78 Accepted with Revision
10 28 72 20% 5.21 Accepted with Revision

TABLE VII.  RESULTS OF WEB CALCULATION
Tsukamoto
Case Input Method Output
s C P z*

1 27 74 13% 434 Accepted with Revision
2 8 35 11% 523 Accepted with Revision
3 20 35 14% 4.89 Accepted with Revision
4 60 60 11% 5.25 Accepted with Revision
5 25 75 50% @ 6.17 Accepted with Revision
6 25 78 11% 541 Accepted with Revision
7 15 31 14% 387 Rejected

8 10 37 14%  3.96 Rejected

9 50 45 12%  5.62 Accepted with Revision
10 28 72 20%  5.33 Accepted with Revision

The average manual calculation is 5.35, the average matlab
calculation is 4.89, and the average system calculation is 5.00.
Comparisons between system and matlab is 2%, system and
manual is 6%, and matlab and manual is 9%. Comparisons of
the three calculation models are done to see the level of manual
theoretical accuracy. Based on these results, the comparative
rate of each calculation is less than 10%. Therefore, the use of
fuzzy inference logic tsukamoto can be implemented on the
acceptance of scientific articles with various criteria.

V. CONCLUSION

Scientific article acceptance that uses calculations with
various criteria can implement the logic of Fuzzy Inference
Tsukamoto. Fuzzy Inference Tsukamoto calculated on three
media i.e manual, matlab, and web based system to shows the
comparison of calculation results. The comparative rate of each

calculation is less than 10%. This reasoning can reduce time
issue and long duration in the assessment process. In addition,
scientific article acceptance using Fuzzy Inference Tsukamoto
can be developed according to the needs of each institution.
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