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Abstract

Development of computer technology inspires the creation of a computer application Expert System in Diagnosing Web-Based Banana
Plant Disease. The purpose of this research was to create a computer application that could be used by laymen, either Banana farmer or
the general public who wanted to know information about Ambon Banana plant. In this system, the number of the program provided
would have given the significant contribution in building the program which may be useful for diagnosing pests and diseases in Banana
plants. There were 37 symptoms that resulted in 5 diagnoses caused by pests, namely Leaf Rollers, Uret Beetles, Nematodes, Fruit Sca-
bies and Aphids and produced 4 diagnoses caused by diseases, namely Fusarium Wilt, Bacterial / Blood Disease, Banana Dwarf and Leaf
Spots. The programming language used in designing this Expert System was PHP. For data storage, the author used MySQL. The meth-
od used to determine the type of pest and disease, the author used fuzzy logic method. While to build this Expert System application, the
author used a Web-based application that aimed to make its use wider, so that farmers / the general public do not have to consult with an
expert simply by using this application. The results of this application, users will be given a solution about pests or diseases that attack

the Ambon Banana plant and how to treat it so that it can overcome pests and diseases early.

Keywords: Expert System; Fuzzy Logic; Disease; Banana Pest.

1. Introduction

1.1. Background

Banana has been widely emerged into the world, easily found
along with Southeast Asia country region [1 - 3]. Here could be
viewed into the some literature states determining the potential
value of banana is originally from Indonesia [4 - 7]. It has been
noticed that banana is evidenced by the many different types
spread along with the number of forest amidst the islands
throughout Indonesia [8 - 10].

Since long time, banana has been popular in all strata of life in
Indonesia. Besides growing as wild plant, banana is also widely
cultivated. In essence, banana is classified into various types.
These types of banana have their own names based on their par-
ticular characteristics [11 - 13]. Types of banana that have been
familiar such as Ambonese banana, jackfruit banana, mas banana,
klutuk banana, horn banana, ornamental banana, kepok banana
and others [14 - 17].

Various bananas grow in Indonesia, there are consumption bana-
nas that can be eaten immediately, bananas that must be processed
first before consumption, seeded bananas, fiber bananas, and there
are also banana plants that are only used as decoration in the yard

of the house. All of these banana plants can thrive in Indonesia. It
is proven that almost every place can easily be found in banana
plants, whether they are kept in the yard or grow wild on the road-
side [18 - 21].

Banana (Musa paradisiaca) is much preferred by Indonesian peo-
ple from various backgrounds, both from the lower classes to the
upper classes [22 - 24]. Besides being easy to obtain and afforda-
ble, banana also contains high nutrition, nutritious and as a source
of vitamins, minerals and carbohydrate [25 - 27]. Even some
health experts recommend consuming this fruit as a diet for carbo-
hydrate replacement, which is usually filled with rice [28 - 30].
The content of other nutrients such as fiber and vitamin in bananas
such as A, B, and C, can help smooth body’s metabolic system,
increase the body’s resistance to free radical. As well as maintain-
ing the condition of staying full for a long time [31 - 34].

However, currently in the cultivation of banana plants there are
many problems caused by several pests of banana plants that can
interfere with the development of banana plants. Farmers also
often experience difficulties in overcoming this, so it is necessary
to make an expert system that can help farmers and ordinary peo-
ple to diagnose and control pests that attack the banana plant.

1.2. Problem formulation
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From the above background then the problem formulations are as
follow:
1) How to create expert system to diagnose banana pest?
2) How to create expert system application that can help
farmer or laymen to overcome disease pest of banana?

1.3. Problem limitation

The problem limitations of this research are:
1) Expert system that will be built is to diagnose banana disease.
2) Expert system that will be built will display the way to over-
come banana disease by inputting visible symptom.

1.4. Research purpose

The purposes of this research were:
1) To make expert system that functions to diagnose banana dis-
ease.
2)To help farmer and laymen in overcoming banana plant dis-
ease.

2. Literature review

2.1. Expert system

An expert system is a field characterized by a knowledge-based
system, allowing components to think and drawing conclusions
from a set of rules [35 - 38].

In general, expert system is a system that adopts human
knowledge into computers so that computers can be used to solve
a problem as conducted with the number of expertise towards
every single stage in the process [39 - 41]. Expert system is col-
laborated in the way to create the certain areas of knowledge and
for a particular skill that approaches human ability in one particu-
lar field [42 - 44]. The expert system is tried to find the satisfying
solution recommended by the expert in providing the insightful
value of the steps about the reasons for the conclusions [45 - 47].

2.1.1. Advantage of expert system

In general, there are many advantages when using an expert sys-
tem, including [48 - 50]:
1) Making knowledge and advice easier to obtain.
2) Increase output and productivity.
3) Save expert skills and expertise.
4) Improve problem solving, namely through the integration of
expert, lighting, typical expert systems.
5) Increase reliability.
6) Give a quick response (answer).
7) Isan intelligence guide.
8) Can work with information that is incomplete and contains
uncertainty.
9) Intelligence database, that expert system can be used to ac-
cess the database in a smart way.

2.1.2. Weaknesses of expert system

Besides having several advantages, the expert system also has
several weaknesses, including:
1) The cost needed to make and maintain it is very expensive.
2) Difficult to develop expert systems that are really high qual-
ity. This of course is closely related to the availability of
experts in their fields.
3) Expert systems cannot be 100% true.
4) Sometimes the system cannot make a decision.
5) Knowledge is not always easily obtained because the ap-
proach of each expert is different.

2.2. Banana

Banana is a fruit plant from Southeast Asia including Indonesia.
Bananas belong to the family Musaceae and consist of various
varieties with different appearance of color, shape, and size [51 -
54]. Banana varieties favored include Ambon Kuning Banana,
Ambon Lumut Banana, Barangan Banana, Raja Besar Banana,
Kepok Kuning Banana, Susu Banana, Tanduk Banana, and Nang-
ka Banana.

Bananas are divided into 3 groups, namely:

1) Banana which fruit is delicious to eat (Musa Paradisiaca L.).

2) Banana which only taken as fiber (Musa textilis Noe) or of-
ten called manila banana).

3) Wild bananas that are only used as decoration such as bana-
na imitation (Heliconia indica Lamk) or banana candles
which candle is taken (Musa zebrina Van Hautte).

Banana plants grow well and are cultivated in all parts of Indone-
sia. Bananas can also grow anywhere and are not dependent on the
season. Every farmer can be sure to plant bananas, even if they
only plant bananas in the yard. In some areas such as Lampung,
East Java, and South Sulawesi, bananas have been cultivated in
estates. Banana as a nutritious food is a source of vitamins, miner-
als, and carbohydrates. Banana is consumed not only as additional
ingredient but can also be consumed as basic food [55 - 58].

Type of Banana Plant Pest

1) Banana skipper (Erienota Thrax)

2) Banana root borer

3) Banana pseudostem borer

4)  Thrips (Chaetanaphotrips Signipennis)

5) Uret

6) Nemathode (Rotulenchus Similis, Radopholus Similis).

7) Banana scab moth (Nacoleila Octasema)

8) Banana scabies

2.3. Fuzzy logic

Fuzzy is interpreted as a vague. A value can be true or false at the
same time. In fuzzy it is known that membership degrees have a
range of 0 (zero) to 1 (one).

Unlike the strict set that has a value of 1 or 0 (yes or no). Fuzzy
logic is a logic that has a value of blur or fuzziness between right
or wrong. In fuzzy logic theory, a bias value is true or false to-
gether. But how much existence and error depends on the weight
of the membership it has. Fuzzy logic has a membership degree in
the range of 0 to 1.

Unlike digital logic which only has two values 1 or 0. Fuzzy logic
is used to translate a quantity that is expressed using language
(linguistic), for example, the speed of the vehicle's speed is ex-
pressed slowly, rather fast, fast, and very fast. Fuzzy logic shows
the extent to which a value is true and the extent to which a value
is wrong [59] [60].

Unlike classical logic (crisp) / firm, a value only has 2 possibilities,
which is a set member or not. Membership degree 0 (zero) means
that the value is not a member of the set and 1 (one) means that
the value is a member of the set. Fuzzy logic is an appropriate way
to map an input space into an output space, having a continuous
value [61] [62]. Fuzzy is expressed in the degree of a membership
and the degree of truth. Therefore something can be said to be
partly true and partly wrong at the same time [63] [64]. Fuzzy
logic allows membership values between 0 and 1, gray level and
also black and white, and in linguistic form, uncertain concepts
like little, pretty and very [63 - 65].

The advantage of fuzzy logic theory is the ability in linguistic
reasoning. So that in the design does not require mathematical
equations of objects to be controlled [66 - 68].

Fuzzy Logic History was first introduced by Prof. Lotfi Zadeh in
1965 who was a professor at the University of California at Berke-
ley in the monumental paper Fuzzy Set. The paper presents the
basic ideas of fuzzy sets which include inclusion, union, intersec-
tion, complement, relations, and convexity [69] [70].

Lotfi Zadeh said that Fuzzy Logic Integration into information
systems and process engineering is producing applications such as
control systems, household appliances, and decision-making sys-
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tems that are more flexible, stable, and sophisticated compared to
conventional systems. In this case, we can say that fuzzy logic
leads in the development of higher machine intelligence (machine
Intelligence Quotient / MIQ) The following products have used
fuzzy logic in household appliances such as washing machines,
video and single lens reflection cameras, air conditioners, micro-
wave ovens, and many independent diagnostic systems [72].
Through fuzzy logic the system can make its own decisions and
seems to have feelings, because it has other decisions in its selves
(logic 1) and not (logic 0). Therefore fuzzy logic is very different
from the flow of programming logarithms.

2.4. PHP (hypertext Pre-processor)

PHP is a server-side web language that is open source. PHP lan-
guage integrates with HTML scripts that are fully run on the serv-
er. Files that only contain HTML code that is designed do not
support the creation of applications that involve databases because
HTML is designed to present static information (a view that has a
fixed content until the webmaster or person in charge of the web
changes content).

Therefore, the thought arises to create an intermediary that allows
applications to produce something that is dynamic and interacts
with the database. Finally there are various intermediaries such as
PHP, ASP and JSP.

3. Research method

3.1. System analysis

A system design process requires an analysis to determine the
process of running the system. System analysis is needed to find
out the problems and needs in system design. In this analysis is
divided into 2 parts, namely system data analysis and system re-
quirements analysis.

3.1.1. System data analysis

The application of the following fuzzy logic expert system is a
disease diagnosis using a fuzzy inference engine based on the
Sugeno method. The diagnosis process in this expert system is
based on the results of research on banana plants. The inputs from
the following system are:

1) Data user consists of: Username, Password, Name, Gender,

Address, Email, Phone Number.

2) Data from banana plant research, which consists of:

a) Rolled leaves

b) Yellow leaves

c) Reduced bunch size

d) Banana trunk is full of aisles

e) Hole along the pseudo stem

f)  Spots and scratches on banana peels.

g) Perforated rods to the bottom of the tubers.

h) Small cavities or spots are formed inside the root.

i)  Swollen roots.

j)  Dwarf plants and small fruits.

3.1.2. System requirement analysis

The process of gaining knowledge can be done in various ways,
namely knowledge from experts, books, scientific journals, reports
and so on [72 — 92].

The source of knowledge is collected and then represented into the
knowledge base using IF - THEN rules. The model used in the
implementation of the disease diagnosis expert system is the fuzzy
logic model.

3.2. Fuzzy logic method

3.2.1. Inference process

In general, the diagnosis of plant disease with the weight of attack
is determined by the inference stage based on input data expressed
as crisp values. The inference process is performed by using the
backward chaining method. In the process of inference, plants are
assumed to suffer from certain diseases, and by matching the
symptoms contained in the plant that are included to get the con-
clusion that the assumption is true or false. The weight of the at-
tack is based on fuzzy inference. Inference process to determine
the weight of the attack based on the crisp input data.

There are four stages in determining disease from input crisp val-
ues based on fuzzy inference, namely fuzzification, inference,
composition and defuzzification. The inference method used in
this study was min, while the composition method used was max.
The combination is often known as max-min inference. Max-min
inference is the most widely used method in inference machines in
fuzzy systems because it provides convenience in computing. The
defuzzification method used was center average defuzzifier.

3.2.2. Fuzzification

The membership function for each level of damage and the weight
of the attack is in the form of a trapezoid with the same domain,
namely the range between 0 to 100%. Figure 1 shows the fuzzy set
representation using mathematical functions for fuzzification.

e I

a b a b a b ¢ d

0 x<a 0 x>b 0 x<a
Tixab)= < (x-a)b-a), asxsb L(xab)=< (b-x){b-a) asxsb (x-aj(b-a), asx<b
{1 x>b 1 x<a N{xabcdF< 1 bsxsc

<
Fx)(dc), c<xsd
x>d

or

Fig. 1: Trapezoid Function.

Based on the parameters of determining the level of damage to
rolling leaves and the results of the existing location data survey,
an analysis was conducted to determine the fuzzy upper limit of
each stratification of the rolled leaves. The fuzzy upper boundary
values obtained are as follows:

Minimum= 300

Medium= 500

Maximum= 750

3.3. Fuzzy variable

Fuzzy variables are variables that will be discussed in a fuzzy
system. In this case the fuzzy variables are leaves, stems, roots.

3.4. Fuzzy set
3.4.1. Fuzzy set of rolled leaves
Fuzzy set is a group that represents a certain condition in a fuzzy

variable. The Rolled leaves variable is divided into 3 fuzzy sets,
namely: Minimum, Medium, Maximum as shown in figure 2.

Minimum Medium Maximum

t
100 150 200 250 300

(=]
w
=1
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Fig. 2: Fuzzy Set of Rolled Leaves.
3.4.2. Fuzzy set of Stem with Hole

For Stem Variables, it is divided into 3 fuzzy sets, namely: Mini-
mum, Medium, Maximum as shown in figure 3.
Medium

Minimum Maximum

g S 0 . W—

] 50 100 150
Fig. 3: Fuzzy Stem with Hole.

In determining Variable and Domain Variables (leaves, stems,
roots) Domain Rolled leaves (minimum [100], medium [150],
maximum [200]); Stem with Aisle (minimum [150], medium
[200], maximum [250]); Hollow Root (minimum [300], medium
[500], maximum [800]);

3.5. Universe

The universe is the whole value that is allowed to be operated in a
fuzzy variable. The universe is a set of real numbers that always
go up (increase) monotone from left to right. The universe value
can be either a positive or a negative number. The universe value
should not be limited to its upper limit. The universe for the rolled
leaves stratification variable: [0 800]

3.6. Domain

The fuzzy set domains on the rolled leaves stratification variable
are as follows:

a) Minimum (TM) = [0, 500]

b) Medium (HM) = [300, 750]

c) Maximum (M) = [500, 800]

4. Implementation

4.1. Membership function of rolled leaves variable

Here for example we give membership function of rolled leaves
variable.

x= 300

WeavesMINIMUM(x)= { (500-x)/300 <x < 500 500

x =300

( x=300
WeavesMEDIUM(x) =/ (x-300)/(500-300),300< x = 500
(750-X)/(750-500, 300 <x < 750

=700

x =700

x =700
WeavesMAXIMUM(x) = l (x-300)/500 <x = 750 x = 500

Look for membership values for distance variables:
UMINIMUM [700] = 0;
UMEDIUM [700] = (750-700)/250=0.2;

UMAXIMUM [700] = (700-500)/250 = 0.8;
4.2. Fuzzy rule input form and consultation form

Figure 4 shows fuzzy rule input form. Figure 5 shows consultation
form.

Tambah Atran | Daftar Aturan

Penyakit Berat serangan

HO003 Penyakit Penggerek Batang LI [ L] ij

HO003 Penyakit Penggerek Batang
IF

G007 Daun Pisang Menguning
G008 Batang Berlubang

G009 Bentuk Bunga Kecil

G010 Tandan Buah Berkurang
G011 Akar Berongga

Gejala Tingkat kerusakan
| G008 Batang Berlubang = ~| Masuk

Simpan Bersh I Tutup

Fig. 4: Fuzzy Rule Input Form.

Konsultasi
YA tingkat kerusakan |25 % " TIDAK Lanjut
Apakah gejal i beberapa daun muda?
batang berlubang (50%)
Bersih \ Pengendalian Tutup

Fig. 5: Consultation Form.

5. Conclusion

After analyzing and observing directly the object of research, the
author can draw conclusions as follows: 1) the expert system that
was made can diagnose the disease in banana plants by looking at
several criteria including the symptoms on the leaves, stems and
roots. 2) With the implementation of this media can make it easier
to diagnose diseases in banana plants.

Because in the process of making this expert system there are still
shortcomings and are still far from perfect. Suggestions for the
next development include: 1) From an expert system to diagnose
diseases in existing banana plants, it can be further developed to
be more complete, especially in terms of consultation and also to
diagnose plant diseases other than banana plants. 2) This expert
system can be used as a reference / source for future researchers.

References

[1]  Adela, H., Jasmi, K.A., Basiron, B., Huda, M., Maseleno, A.
(2018). Selection of dancer member using simple additive
weighting. International Journal of Engineering & Technology.
7(3). 1096-1107. https://doi.org/10.14419/ijet.v7i3.11983.


https://doi.org/10.14419/ijet.v7i3.11983

International Journal of Engineering & Technology

4719

[2]

[3]

[4]

[5]

[6]
[71

(8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

Aminin, S., Huda, M., Ninsiana, W., and Dacholfany, M.l. (2018).
Sustaining civic-based moral values: Insights from language
learning and literature. International Journal of Civil Engineering
and Technology. 9(4), 157-174.

Amin, M.M., Nugratama, M.A.A., Maseleno, A., Huda, M., Jasmi,
K.A., (2018). Design of cigarette disposal blower and automatic
freshner using mg-5 sensor based on atmega 8535 microcontroller.
International Journal of Engineering & Technology. 7(3). 1108-
1113. https://doi.org/10.14419/ijet.v7i3.11917.

Anshari, M., Almunawar, M. N., Shahrill, M., Wicaksono, D. K.,
& Huda, M. (2017). Smartphones usage in the classrooms: Learn-
ing aid or interference? Education and Information Technologies,
22(6), 3063-3079. https://doi.org/10.1007/s10639-017-9572-7.
Atmotiyoso, P. and Huda, M. (2018). Investigating Factors Influ-
encing Work Performance on Mathematics Teaching: A Case
Study. International Journal of Instruction. 11(3), 391-402.
https://doi.org/10.12973/iji.2018.11327a.

Direktorat Jenderal Pengolahan dan Pemasaran Hasil Pertanian.
(2010). Budidaya Tanaman Pisang. Jakarta.

Elisabet Yunaeti Anggraeni, Miftachul Huda, Andino Maseleno,
Jimaain Safar, Kamarul Azmi Jasmi , Ahmad Kilani Mohamed,
Aminudin Hehsan, Bushrah Basiron, Siti Suhaila lhwani, Wan
Hassan Wan Embong, Ahmad Marzuki Mohamad, Sulaiman
Shakib Mohd Noor, Almira Nabila Fauzi, Dona Ari Wijaya, and
M. Masrur. (2018). Poverty level grouping using SAW method.
International Journal of Engineering and Technology. 7(2.27),
218-224.

Fishburn. (1967). Konsep Dasar Metode SAW. Surabaya: Penerbit
Bintang.

Gory dan Marton Scott. (1971). Sistem Pendukung Keputusan.
Surabaya: Penerbit Bintang.

Huda, M., Anshari, M., Almunawar, M. N., Shahrill, M., Tan, A,
Jaidin, J. H., & Masri, M. (2016a). Innovative Teaching in Higher
Education: The Big Data Approach. The Turkish Online Journal
of Educational Technology, 15(Special issue), 1210-1216.

Huda, M., Yusuf, J. B., Jasmi, K. A., & Nasir, G. A. (2016b). Un-
derstanding Comprehensive Learning Requirements in the Light
of al-Zamn@ji’'s Ta‘lim al-Muta‘allim. Sage Open, 6(4), 1-14.
https://doi.org/10.1177/2158244016670197.

Huda, M., Yusuf, J. B, Jasmi, K. A., & Zakaria, G. N. (2016c).
Al-Zarniji's Concept of Knowledge ('ilm). SAGE Open, 6(3), 1-
13. https://doi.org/10.1177/2158244016666885.

Huda, M., Jasmi, K. A., Mohamed, A. K., Wan Embong, W. H.,
& and Safar, J. (2016d). Philosophical Investigation of Al-
Zarnuji's Ta'lim al-Muta'allim: Strengthening Ethical Engagement
into Teaching and Learning. Social Science, 11(22), 5516-551.
Huda, M., Sabani, N., Shahrill, M., Jasmi, K. A., Basiron, B., &
Mustari, M. I. (2017a). Empowering Learning Culture as Student
Identity Construction in Higher Education. In A. Shahriar, & G.
Syed (Eds.), Student Culture and Identity in Higher Educa-
tion (pp. 160-179). Hershey, PA: IGI Global.
https://doi.org/10.4018/978-1-5225-2551-6.ch010.

Huda, M., Jasmi, K. A., Hehsan, A., Shahrill, M., Mustari, M. 1.,
Basiron, B., & Gassama, S. K. (2017b). Empowering Children
with Adaptive Technology Skills: Careful Engagement in the
Digital Information Age. International Electronic Journal of El-
ementary Education, 9(3), 693-708.

Huda, M., Shahrill, M., Maseleno, A., Jasmi, K. A., Mustari, I., &
and Basiron, B. (2017c). Exploring Adaptive Teaching Compe-
tencies in Big Data Era. International Journal of Emerging Tech-
nologies in Learning, 12(3), 68-83.
https://doi.org/10.3991/ijet.v12i03.6434.

Huda, M., Jasmi, K. A., Basiran, B., Mustari, M. I. B., & Sabani,
A. N. (2017d). Traditional Wisdom on Sustainable Learning: An
Insightful View from Al-Zarnuji's Ta 'lim al-Muta ‘allim. SAGE
Open, 7(1), 1-8. https://doi.org/10.1177/2158244017697160.
Huda, M., Jasmi, K. A., Embong, W. H., Safar, J., Mohamad, A.
M., Mohamed, A. K., Muhamad, N. H., Alas, Y., & Rahman, S.
K. (2017e). Nurturing Compassion-Based Empathy: Innovative
Approach in Higher Education. In M. Badea, & M. Suditu
(Eds.), Violence Prevention and Safety Promotion in Higher Edu-
cation Settings (pp. 154-173). Hershey, PA: 1GI Global.
https://doi.org/10.4018/978-1-5225-2960-6.ch009.

Huda, M., Jasmi, K. A., Alas, Y., Qodriah, S. L., Dacholfany, M.
l., & Jamsari, E. A. (2017f). Empowering Civic Responsibility:
Insights from Service Learning. In S. Burton (Ed.), Engaged
Scholarship and Civic Responsibility in Higher Education (pp.
144-165). Hershey, PA: IGI Global. https://doi.org/10.4018/978-
1-5225-3649-9.ch007.

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

[33]

[34]

[35]

Huda, M., Jasmi, K. A., Mustari, M. 1., Basiron, B., Mohamed, A.
K., Embong, W., & Safar, J. (2017g). Innovative E-Therapy Ser-
vice in  Higher Education: Mobile Application De-
sign. International Journal of Interactive Mobile Technolo-
gies, 11(4), 83-94. https://doi.org/10.3991/ijim.v11i4.6734.

Huda, M., Jasmi, K. A., Mustari, M. I., & Basiron, B. (2017h).
Understanding Divine Pedagogy in Teacher Education: Insights
from Al-zarnuji’s Ta’lim Al-Muta’Allim. The Social Scienc-
es, 12(4), 674-679.

Huda, M., Jasmi, K. A., Mustari, M. |. B., & Basiron, A. B.
(2017i). Understanding of Wara’ (Godliness) as a Feature of
Character and Religious Education. The Social Sciences, 12(6),
1106-1111.

Huda, M., Siregar, M., Ramlan, Rahman, S.K.A., Mat Teh, K.S.,
Said, H., Jamsari, E.A., Yacub, J., Dacholfany, M.l., & Ninsiana,
W. (2017j). From Live Interaction to Virtual Interaction: An Ex-
posure on the Moral Engagement in the Digital Era. Journal of
Theoretical and Applied Information Technology, 95(19), 4964-
4972.

Huda, M., Maseleno, A., Jasmi, K. A., Mustari, I., & Basiron, B.
(2017k). Strengthening Interaction from Direct to Virtual Basis:
Insights ~ from  Ethical and  Professional = Empower-
ment. International Journal of Applied Engineering Re-
search, 12(17), 6901-6909.

Huda, M., Haron, Z., Ripin, M. N., Hehsan, A., & Yaacob, A. B.
C. (20171). Exploring Innovative Learning Environment (ILE):
Big Data Era. International Journal of Applied Engineering Re-
search, 12(17), 6678-6685.

Huda, M. (2018). Empowering Application Strategy in the Tech-
nology Adoption: Insights from Professional and Ethical En-
gagement. Journal of Science and Technology Policy Manage-
ment. https://doi.org/10.1108/JSTPM-09-2017-0044.

Huda, M. & Sabani, N. (2018). Empowering Muslim Children’s
Spirituality in Malay Archipelago: Integration between National
Philosophical Foundations and Tawakkul (Trust in God). Interna-
tional Journal of Children's Spirituality, 23(1), 81-94.
https://doi.org/10.1080/1364436X.2018.1431613.

Huda, M., & Teh, K. S. M. (2018). Empowering Professional and
Ethical Competence on Reflective Teaching Practice in Digital
Era. In Dikilitas, K., Mede, E., Atay D. (Eds). Mentorship Strate-
gies in Teacher Education (pp. 136-152). Hershey, PA: IGI Glob-
al. https://doi.org/10.4018/978-1-5225-4050-2.ch007.

Huda, M., Teh, K.S.M., Nor, N.H.M., and Nor, M.B.M. (2018a).
Transmitting Leadership Based Civic Responsibility: Insights
from Service Learning. International Journal of Ethics and Sys-
tems, 34(1), 20-31. https://doi.org/10.1108/1JOES-05-2017-0079.
Huda, M., Maseleno, A., Muhamad, N.H.N., Jasmi, K.A., Ahmad,
A., Mustari, M.1., Basiron, B. (2018b). Big Data Emerging Tech-
nology: Insights into Innovative Environment for Online Learning
Resources. International Journal of Emerging Technologies in
Learning 13(1), 23-36. https://doi.org/10.3991/ijet.v13i01.6990.
Huda, M., Maseleno, A., Teh, K.S.M., Don, A.G., Basiron, B.,
Jasmi, K.A., Mustari, M.1., Nasir, B.M., and Ahmad, R. (2018c).
Understanding Modern Learning Environment (MLE) in Big Data
Era. International Journal of Emerging Technologies in Learning.
13(5), 71-85. https://doi.org/10.3991/ijet.v13i05.8042.

Huda, M., Almunawar, M. N., Hananto, A. L., Rismayadi, B.,
Jasmi, K. A., Basiron, B., & Mustari, M. |. (2018d). Strengthen-
ing Quality Initiative for Organization Stability: Insights from
Trust in Cyberspace-Based Information Quality. In Cases on
Quality Initiatives for Organizational Longevity (pp. 140-169
Hershey, PA: IGI Global. https://doi.org/10.4018/978-1-5225-
5288-8.ch006.

Huda, M., Qodriah, S.L., Rismayadi, B., Hananto, A., Kardiyati,
E.N., Ruskam, A., and Nasir, B.M. (2019a). Towards Cooperative
with Competitive Alliance: Insights into Performance Value in
Social Entrepreneurship in Creating Business Value and Competi-
tive Advantage with Social Entrepreneurship. (pp.294). Hershey,
PA: IGI Global. https://doi.org/10.4018/978-1-5225-5687-
9.ch014.

Huda, M., Hehsan, A., Basuki, S., Rismayadi, B., Jasmi, K. A,
Basiron, B., & Mustari, M. . (2019b). Empowering Technology
Use to Promote Virtual Violence Prevention in Higher Education
Context. In Intimacy and Developing Personal Relationships in
the Virtual World (pp. 272-291). Hershey, PA: IGI Global.
https://doi.org/10.4018/978-1-5225-4047-2.ch015.

Huda, M., Ulfatmi, Luthfi, M.J., Jasmi, K.A., Basiron, B., Mus-
tari, M.1., Safar, A., Embong, H.W.H., Mohamad, A.M., and Mo-
hamed, A.K. (2019c). Adaptive online learning technology:
Trends in big data era in Diverse Learning Opportunities Through


https://doi.org/10.14419/ijet.v7i3.11917
https://doi.org/10.1007/s10639-017-9572-7
https://doi.org/10.12973/iji.2018.11327a
https://doi.org/10.1177/2158244016670197
https://doi.org/10.1177/2158244016666885
https://doi.org/10.4018/978-1-5225-2551-6.ch010
https://doi.org/10.3991/ijet.v12i03.6434
https://doi.org/10.1177/2158244017697160
https://doi.org/10.4018/978-1-5225-2960-6.ch009
https://doi.org/10.4018/978-1-5225-3649-9.ch007
https://doi.org/10.4018/978-1-5225-3649-9.ch007
https://doi.org/10.3991/ijim.v11i4.6734
https://doi.org/10.1108/JSTPM-09-2017-0044
https://doi.org/10.1080/1364436X.2018.1431613
https://doi.org/10.4018/978-1-5225-4050-2.ch007
https://doi.org/10.1108/IJOES-05-2017-0079
https://doi.org/10.3991/ijet.v13i01.6990
https://doi.org/10.3991/ijet.v13i05.8042
https://doi.org/10.4018/978-1-5225-5288-8.ch006
https://doi.org/10.4018/978-1-5225-5288-8.ch006
https://doi.org/10.4018/978-1-5225-5687-9.ch014
https://doi.org/10.4018/978-1-5225-5687-9.ch014
https://doi.org/10.4018/978-1-5225-4047-2.ch015

4720

International Journal of Engineering & Technology

[36]

[37]

[38]
[39]

[40]

[41]

[42]

[43]

[44]

[45]

[46]

[47]

[48]

[49]

[50]

[51]

[52]

[53]

[54]

[55]

[56]

Technology-Based Curriculum Design. (pp.163-195), Hershey,
PA: IGI Global. https://doi.org/10.4018/978-1-5225-5519-
3.ch008.

Ignizio. (2011). Implementasi mesin inferensi fuzzy (studi kasus
sistem pakar untuk mendiagnosa Penyakit tanaman cabe merah).
Yogyakarta

James A.F Stoner dan Prajudi Atmosudirjo. (1967). Definisi
Tujuan Keputusan.

Jogianto. (2009). Pengertian system. Yogyakarta: Penerbit Andi.
Kadir. (2009). Aplikasi Sistem Pakar ldentifikasi Penyakit Pada
Tanaman Pisang. Universitas Mulawarman. Samarinda.
Kurniasih, D., Jasmi, K.A., Basiron, B., Huda, M., Maseleno, A.
(2018). The uses of fuzzy logic method for finding agriculture
and livestock value of potential village. International Journal of
Engineering & Technology. 7(3). 1091-1095.
https://doi.org/10.14419/ijet.v7i3.11984.

Kusumadewi. (2006). Pengertian Simple Additive Weighting
(SAW). Yogyakarta: Penerbit Andi.

Kusumadewi. (2001). Implementasi sistem pakar diagnosis
penyakit diabetes Mellitus menggunakan metode fuzzy logic
Berbasis Web. Semarang.

Listiani, Dewi. (2014). Pemilihan Susu Formula untuk Memenuhi
Asupan Gizi pada Balita dengan Metode SAW. Surabaya: Institut
Teknologi Sepuluh Nopember.

Maseleno, A., Pardimin, Huda, M., Ramlan, Hehsan, A., Yusof,
Y.M., Haron, Z., Ripin, M.N., nor, N.H.M., and Junaidi, J.
(2018a). Mathematical Theory of Evidence to Subject Expertise
Diagnostic. ICIC Express Letters, 12 (4), 369.

Maseleno, A., Huda, M., Jasmi, K.A., Basiron, B., Mustari, 1.,
Don, A.G., and Ahmad, R. (2018b). Hau-Kashyap approach for
student’s level of expertise. Egyptian Informatics Journal,
https://doi.org/10.1016/j.eij.2018.04.001.

Maseleno, A., Sabani, N., Huda, M., Ahmad, R., Jasmi, K.A,,
Basiron, B. (2018c). Demystifying Learning Analytics in Person-
alised Learning. International Journal of Engineering & Technol-
ogy. 7(3). 1124-1129. https://doi.org/10.14419/ijet.v7i3.9789.
Maseleno, A., Huda, M., Siregar, M., Ahmad, R., Hehsan, A.,
Haron, Z., Ripin, M.N., Ihwani, S.S., and Jasmi, K.A. (2017).
Combining the Previous Measure of Evidence to Educational En-

trance Examination. Journal of Artificial Intelligence 10(3), 85-90.

https://doi.org/10.3923/jai.2017.85.90.

Moksin, A. ., Shahrill, M., Anshari, M., Huda, M., & Tengah, K.
A. (2018b). The Learning of Integration in Calculus Using the
Autograph Technology. Advanced Science Letters, 24(1), 550-
552. https://doi.org/10.1166/asl.2018.12067.

Nugroho. (2008). Definisi system. Bandung: Penerbit Informatika.

Nur Aminudin, Miftachul Huda, Siti Suhaila lhwani, Sulaiman
Shakib Mohd Noor, Bushrah Basiron, Kamarul Azmi Jasmi,
Jimaain Safar, Ahmad Kilani Mohamed, Wan Hassan Wan Em-
bong, Ahmad Marzuki Mohamad, Andino Maseleno, M. Masrur,
Trisnawati, and Dwi Rohmadi. (2018). The family hope program
using AHP method. International Journal of Engineering and
Technology. 7(2.27), 188-193.

Nur Aminudin, Miftachul Huda, Ahmad Kilani, Wan Hassan
Wan Embong, Ahmad Marzuki Mohamed, Bushrah Basiron, Siti
Suhaila Ihwani, Sulaiman Shakib Mohd Noor, Kamarul Azmi
Jasmi, Jimaain Safar, Natalie L. Ivanova, Andino Maseleno, Agus
Triono, and Nungsiati. (2018). Higher education selection using
simple additive weighting. International Journal of Engineering
and Technology. 7(2.27), 211 -217

Othman, R., Shahrill, M., Mundia, L., Tan, A., & Huda, M.
(2016). Investigating the Relationship between the Student’s
Ability and Learning Preferences: Evidence from Year 7 Mathe-
matics Students. The New Educational Review, 44(2), 125-138.
Pardimin, Apriadi, Widhiya Ninsiana, M Ihsan Dacholfany, Kar-
nawi Kamar, Kamarul Shukri Mat Teh, Miftachul Huda, April Lia
Hananto, Muhammad Muslihudin, K. Shankar, and Andino Mase-
leno. (2018). Developing Multimedia Application Model for
Basic Mathematics Learning. Journal of Advanced Research in
Dynamical and Control Systems. (in press).

Putra, D.A.D., Jasmi, K.A., Basiron, B., Huda, M., Maseleno, A.,
Shankar, K., Aminudin, N. (2018). Tactical Steps for E-
Government Development. International Journal of Pure and
Applied Mathematics. 119(15). 2251-2258.

Rosli, M.R.B., Salamon, H.B., and Huda, M. (2018). Distribution
Management of Zakat Fund: Recommended Proposal for Asnaf
Rigab in Malaysia. International Journal of Civil Engineering
and Technology 9(3), pp. 56-64.

Ristiani, Pardimin, Kamarul Shukri Mat Teh, Ahmad Fauzi, April
Lia Hananto, Miftachul Huda, Muhamad Muslihudin, K. Shankar,

[57]

(58]

[59]

[60]

[61]

[62]

[63]

[64]

[65]

[66]

[67]

[68]

[69]

and Andino Maseleno. (2018). Decision Support System Model
for Selection of Best Formula Milk for Toddlers Using Fuzzy
Multiple Attribute Decision Making. Journal of Advanced Re-
search in Dynamical and Control Systems. (in press).

Santoso. (2011). Aplikasi sistem pakar untuk simulasi diagnosa
Hama dan penyakit tanaman bawang merah dan Cabai
menggunakan forward chaining dan Pendekatan berbasis aturan.
Universitas Diponegoro. Semarang.

Satria Abadi, Kamarul Shukri Mat Teh, Badlihisham Mohd Nasir,
Miftachul Huda, Natalie L. Ivanova, Thia Indra Sari, Andino Ma-
seleno, Figih Satria, and Muhamad Muslihudin. (2018). Applica-
tion model of k-means clustering: insights into promotion strategy
of vocational high school. International Journal of Engineering
and Technology. 7 (2.27), 182-187.

Sugiyarti, E., Jasmi, K.A., Basiron, B., Huda, M., Shankar, K.,
Maseleno, A. (2018). Decision support system of scholarship
grantee selection using data mining. International Journal of Pure
and Applied Mathematics. 119(15), 2239-2249.

Sundari, E., Jasmi, K.A., Basiron, B., Huda, M., and Maseleno, A.
(2018). Web-Based Decision Making System for Assessment of
Employee Revenue using Weighted Product. International Jour-
nal of Engineering and Technology.

Susilowati, T., Jasmi, K.A., Basiron, B., Huda, M., Shankar, K.,
Maseleno, A., Julia, A., Sucipto. (2018). Determination of Schol-
arship Recipients Using Simple Additive Weighting Method. In-
ternational Journal of Pure and Applied Mathematics. 119 (15),
2231-2238.

Tri Susilowati, M. Ihsan Dacholfany, Sudirman Aminin, Afiful
Ikhwan, Badlihisham Mohd. Nasir, Miftachul Huda, Adi Prasetyo,
Andino Maseleno, Figih Satria, Sri Hartati, and Wulandari.
(2018). getting parents involved in child’s school: using attend-
ance application system based on SMS gateway. International
Journal of Engineering and Technology. 7(2.27), 167-174.

Tri Susilowati, Kamarul Shukri Mat Teh, Badlihisham Mohd Na-
sir, Abdul Ghafar Don, Miftachul Huda, Talia Hensafitri, Andino
Maseleno, Oktafianto, and Dedi Irawan. (2018). Learning applica-
tion of Lampung language based on multimedia software. Inter-
national Journal of Engineering and Technology. 7(2.27), 175-
181.

Woulandari, Sudirman Aminin, M. Ihsan Dacholfany, Abdul Mu-
jib, Miftachul Huda, Badlihisham Mohd Nasir, Andino Maseleno,
Eni Sundari, Fauzil, and M. Masrur. (2018). Design of library
application system. International Journal of Engineering and
Technology. 7(2.27), 199-204

Satria Abadi, Miftachul Huda, Kamarul Azmi Jasmi, Sulaiman
Shakib Mohd Noor, Jimaain Safar, Ahmad Kilani Mohamed,
Wan Hassan Wan Embong, Ahmad Marzuki Mohamad,
Aminudin Hehsan, Bushrah Basiron, Siti Suhaila Ihwani, Andino
Maseleno, Muhamad Muslihudin, Figih Satria, Dedi Irawan, and
Sri Hartati. (2018). Determination of the best quail eggs using
simple additive weighting. International Journal of Engineering
and Technology. 7(2.27), 225-230.

Satria Abadi, Miftachul Huda, Aminudin Hehsan, Ahmad Marzu-
ki Mohamad, Bushrah Basiron, Siti Suhaila lhwani, Kamarul
Azmi Jasmi, Jimaain Safar, Ahmad Kilani Mohamed, Wan Has-
san Wan Embong, Sulaiman Shakib Mohd Noor, Boris Brahmono,
Andino Maseleno, Almira Nabila Fauzi, Nur Aminudin, and Mi-
swan Gumanti. (2018). Design of online transaction model on
traditional industry in order to increase turnover and benefits. In-
ternational Journal of Engineering and Technology. 7(2.27), 231-
237.

Satria Abadi, Miftachul Huda, Bushrah Basiron, Siti Suhaila
lhwani, Kamarul Azmi Jasmi, Aminudin Hehsan, Jimaain Safar,
Ahmad Kilani Mohamed, Wan Hassan Wan Embong, Ahmad
Marzuki Mohamad, Sulaiman Shakib Mohd Noor, Dona Novita,
Andino Maseleno, Rita Irviani, Muhammad Idris, and Muhamad
Muslihudin. (2018). Implementation of fuzzy analytical hierarchy
process on notebook selection. International Journal of Engineer-
ing and Technology. 7(2.27), 238-243.

Zamzami Septiropa, Mohd. Hanim Osman, Ahmad Baharuddin
Abd. Rahman, Mohd. Azreen Mohd Ariffin, Miftachul Huda, and
Andino Maseleno. (2018). Profile of cold-formed steel for com-
pression member design a basic combination performance. (2018).
International Journal of Engineering and Technology. 7(2.27),
284-290.

Nur Aminudin, Fauzi, Miftachul Huda, Aminudin Hehsan, Mohd.
Nasir Ripin, Zulkifli Haron, Juhazren Junaidi, Rita Irviani, Mu-
hamad Muslihudin, Syahromi Hidayat, Andino Maseleno, Mi-
swan Gumanti, and Almira Nabila Fauzi. (2018). Application
program learning based on android for students experiences. In-


https://doi.org/10.4018/978-1-5225-5519-3.ch008
https://doi.org/10.4018/978-1-5225-5519-3.ch008
https://doi.org/10.14419/ijet.v7i3.11984
https://doi.org/10.1016/j.eij.2018.04.001
https://doi.org/10.14419/ijet.v7i3.9789
https://doi.org/10.3923/jai.2017.85.90
https://doi.org/10.1166/asl.2018.12067

International Journal of Engineering & Technology

4721

[70]

[71]

[72]

[73]

[74]

[75]

[76]

[77]

[78]

[79]

[80]

[81]

[82]

[83]

[84]

[85]

ternational Journal of Engineering and Technology. 7(2.27), 194-
198. https://doi.org/10.14419/ijet.v7i2.27.11574.

Satria Abadi, Kamarul Shukri Mat Teh, Miftachul Huda,
Aminudin Hehsan, Mohd. Nasir Ripin, Zulkifli Haron, Nasrul
Hisyam nor Muhamad, Riki Rianto, Andino Maseleno, Riki Re-
naldo, and Ahmad Syarifudin. (2018). Design of student score
application for assessing the most outstanding student at voca-
tional high school. International Journal of Engineering and
Technology. 7(2.27), 172-177.

Wijaya. (2013). Aplikasi Sistem Pakar Identifikasi Penyakit Pada
Tanaman Pisang. Universitas Mulawarman. Samarinda.

Kamenez, N.V., Vaganova, O.l., Smirnova, Z.V., Bulayeva, M.N.,
Kuznetsova, E.A., Maseleno, A., Experience of the use of
electronic training in the educational process of the Russian
higher educational institution, International Journal of
Engineering and Technology(UAE), Vol. 7, No. 4, pp. 4085-4089,
2018.

Vaganova, O.l., Zanfir, L.N., Smirnova, Z.V., Chelnokova, E.A.,
Kaznacheeva, S.N., Maseleno, A., On the linguistic training of
future teachers of unlike specialties under the conditions of
Russian professional education, International Journal of
Engineering and Technology(UAE), Vol. 7, No. 4, pp. 4090-4095,
2018.

Vaganova, O.l., Kamenez, N.V., Sergeevna, V.l., Vovk, E.V.,
Smirnova, Z.V., Maseleno, A., Possibilities of information
technologies to increase quality of educational services in Russia,
International Journal of Engineering and Technology(UAE), Vol.
7, No. 4, pp. 4096-4102, 2018.

Smirnova, Z.V., Zanfir, L.N., Vaganova, O.l., Bystrova, N.V.,
Frolova, N.V., Maseleno, A., WorldSkills as means of improving
quality of pedagogical staff training, International Journal of
Engineering and Technology(UAE), Vol. 7, No. 4, pp. 4103-4108,
2018.

Hamid, A., Sudrajat, A., Kawangit, R.M., Don, A.G., Huda, M.,
Jalal, B., Akbar, W., Onn, A., Maseleno, A., Determining basic
food quality using SAW, International Journal of Engineering and
Technology(UAE), Vol. 7, No. 4, pp. 3548-3555, 2018.

Sari, N.Y., Huda, M., Teh, K.S.M., Sari, A., Ramli, R., Maseleno,
A., Decision support system for determining chili plant using
fuzzy multiple attribute decision making, International Journal of
Engineering and Technology(UAE), Vol. 7, No. 4, pp. 3556-3562,
2018.

Oktafianto, Kawangit, A.S., Kawangit, R.M., Don, A.G., Huda,
M., Saputri, A.D., Latif, A.A., Maseleno, A., Determining
housing location using weighted product, International Journal of
Engineering and Technology(UAE), Vol. 7, No. 4, pp. 3563-3568,
2018.

Abadi, S., Huda, M., Teh, K.S.M., Haron, Z., Ripin, M.N,,
Hehsan, A., Sarip, S., Hehsan, M.R., Amrullah, M., Maseleno, A.,
Hazard Level of Vehicle Smoke by Fuzzy Multiple Attribute
Decision Making with Simple Additive Weighting Method,
International Journal of Pharmaceutical Research, Vol. 10, Issue 4,
2018.

Fauzi, Huda, M., Teh, K.S.M., Haron, Z., Ripin, M.N., Hehsan,
A., Abas, H., Rafig, M., Irawan, J., Abadi, S., Maseleno, A., The
Design of Fuzzy Expert System Implementation for Analyzing
Transmissible Disease of Human, International Journal of
Pharmaceutical Research, Vol. 10, Issue 4, 2018.

Elhoseny, M., Shankar, K., Lakshmanaprabu, S.K., Maseleno, A.,
Arunkumar, N., Hybrid Optimization with Cryptography
Encryption for Medical Image Security in Internet of Things,
Neural Computing and Applications, Springer, October 2018, pp.
1-15.

Lydia, E. L., Kumar, P.K., Shankar, K., Lakshmanaprabu, S.K.,
Vidhyavathi, R.M., Maseleno, A., Charismatic Document
Clustering through Novel K-Means Non-negative Matrix
Factorization (KNMF) Algorithm using Key Phrase Extraction,
International Journal of Parallel Programming, Springer, 2018, pp.
1-19.

Shankar, K., Lakshmanaprabu, S.K., Gupta, D., Maseleno, A., De
Albuquerque, V.H.C., Optimal feature-basedmulti-kernel SVM
approach for thyroid disease classification, The Journal of
Supercomputing, Springer, Vol. 74, no. 259, 2018, pp. 1-16.
Amin, M.M., Sutrisman, A., Stiawan, D., Maseleno, A., Design
Restful WebService of National Population Database for
supporting  E-health interoperability service, Journal of
Theoretical and Applied Information Technology, vol. 96, issue
15, 2018.

Surendar, A., Akhmetov, L.G., Ilyashenko, L.K., Maseleno, A,
Samavatian, V., Effect of thermal cycle loadings on mechanical

[86]

[87]

(88]

[89]

[90]

[91]

[92]

properties and thermal conductivity of a porous lead-free solder
joint, IEEE Transactions on Components, Packaging, and
Manufacturing Technology, 2018, pp. 1769-1776.

Surendar, A., Samavatian, V., Maseleno, A., Ibatova, A.Z.,
Samavatian, M., Effect of solder layer thickness of thermo-
mechanical reliability of a power electronic system, Journal of
Material Science: Materials in Electronics, Springer, September
2018, Volume 29, Issue 17, pp. 15249-15258.

Samavatian, M., llyashenko, L.K., Surendar, A., Maseleno, A.,
Samavatian, V., Effect of System Design on Fatigue Life of
Solder Joints in BGA Packages Under Vibration at Random
Frequencies, Journal of Electronic Materials, November 2018,
Volume 47, Issue 11, pp. 6781-6790.

Javanshir, I, Maseleno, A., Tasoujian, S., Oveisi, M.,
Optimization of suspension system of heavy off-road vehicle for
stability enhancement using integrated anti-roll bar and coiling
spring mechanism, Journal of Central South University,
September 2018, Volume 25, Issue 9, pp 2289-2298.

Surendar, A., Bozorgian, A., Maseleno, A., llyashenko, LK,
Najafi, M., Oxidation of Toxic Gases via Ge-B36N36 and Ge-
C72 Nanocages as Potential Calaysts, Inorganic Chemistry
Communications, Elsevier, VVol. 96, October 2018, pp. 206-210.
Namdarian, A., Tabrizi, A.G., Maseleno, A., Mohammadi, A,
Mossavifard, S.E., One step synthesis of rGO-Ni3S2 nano-cubes
composite for high-performance supercapacitor electrodes,
International Journal of Hydrogen Energy, Elsevier, vol. 43, Issue
37, 13 September 2018, pp.17780-17787.

Zhou, L., Kamyab, H., Surendar, A., Maseleno, A., Ibatova, A.G.,
Chelliapan, S., Karachi, N., Parsaee, Z., Novel Z-scheme
composite Ag2CrO4/NG/polyimides as high performance nano
catalyst for photoreduction of CO2: Design, fabrication,
characterization and mechanism, Journal of Photochemistry and
Photobiology A: Chemistry, Elsevier, Volume 368, 1 January
2019, pp 30-40.

Motlagh, AH., Klyuev, S.V., Surendar, A., lIbatova, A.Z.,
Maseleno, A., Catalytic Gasification of Oil Sludge with Calcined
Dolomite, Petroleum Science and Technology, Taylor and Francis,
pp. 1-5, 2018.


https://doi.org/10.14419/ijet.v7i2.27.11574

