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Abstract—Robusta coffee is one type of coffee that can grow well in Indonesia. Robusta coffee has 2.2% more caffeine and less
sugar than Arabica coffee. This coffee may be a more interesting coffee variety from different levels of taste and thickness. In
addition, Robusta coffee is very accommodating to the economy of several coffee-producing countries around the world, including
Indonesia. A number of factors, especially pests and diseases, can reduce the productivity and quality of coffee plants. This is also
confirmed by coffee experts who conducted research on pests and diseases in Robusta coffee plants. This study aims to develop an
expert-based system that can identify problems and diseases in Robusta coffee plants using the Dempster Shafer method, and
developed in a web-based platform. From the data collected from literature studies, dialogue with farmers, and consultation with
an expert, 13 types of pests and diseases were obtained, and 27 symptoms of the disease. The results of this study are the
development of a web-based expert system that can diagnose pests or diseases from several symptom inputs filled in by users or
coffee farmers. The results of the trial of 13 test cases on the diagnosis of pests and diseases of Robusta coffee plants obtained an
average accuracy value of 94%. This shows that this expert system can analyze the types of pests or diseases in Robusta coffee
plants very well using the Dempster Shafer method.

Keywords: Identification; Dempster Shafer; Expert System; Plant Diseases; Robusta Coffee.

1. INTRODUCTION

The majority of people in Indonesia, an agricultural nation, make their living by working in the plantation industry,
which is one aspect of agriculture. Coconuts, palm oil, rubber, coffee, and tea are among the goods produced on
plantations [1]. Coffee is a significant commodity for developing nations, particularly when it comes to exports, which
totaled $15 billion USD in 2015. A number of nations, including Brazil, Vietnam, Indonesia, and Colombia, account
for 65% of the world's coffee production [2]. Robusta coffee plants are the subject of this investigation. Robusta coffee
is a distinct coffee variety with a stronger flavor and a different level of bitterness than Arabica coffee. Because it has
2.2% more caffeine and less sugar than Arabica coffee, Robusta coffee production boosts the economies of many
coffee-producing nations worldwide [3]. Indonesia has a fantastic chance to grow its coffee manufacturing sector.
Apart from possessing a substantial market, there's also the accessibility of raw materials. Following Brazil, Vietnam,
and Colombia as the world's top four producers of coffee beans, Indonesia accounts for approximately 9% of global
coffee production on average [4].

With 157,000 hectares of agricultural land, Lampung Province is a region in Indonesia that produces
Indonesian Robusta coffee [5]. It is anticipated that Lampung will be able to produce the most coffee possible. In
actuality, though, Lampung's 2020 coffee production was significantly less than anticipated, coming in at just 118,092
tons with a yield of 850 quintals per hectare. This is caused by a number of things, including insect and disease
disturbances that lower coffee output and quality. Inadequate plant cultivation practices contribute to low coffee yield
by fostering a variety of plant growth problems. Coffee plant infections can spread and cause losses if identification
and handling are delayed. For farmer groups, however, one aspect and barrier is the limitations of experts on diseases
of coffee plants [6].

Given this problem, an intelligent system is needed to help identify pests and diseases in robusta coffee plants,
allowing farmers to produce higher quality coffee [7]. The expected system is a computer program that takes its
function from human expertise and is designed to help users solve certain problems through the use of expert
interaction [8]. The type of software created based on the knowledge base and needs of experts is called an expert
system [9]. Expert systems are part of artificial intelligence technology, which means that computers are able to
perform tasks that humans can do. Expert systems will help in diagnosing problems related to a lack of understanding
of plant pests (OPT) and integrated pest management (IPM) quickly, accurately, and appropriately.

In this study to improve the quality of coffee by taking appropriate pest or disease control measures through
an expert system, an approach using Dempster Shafer was used. This Dempster Shafer technique has also been used
in research that diagnoses symptoms in hydroponic plant nutrition with an accuracy rate of 98% [10]; identification
of diseases in crystal guava fruit plants with an average accuracy rate of 83.33% [11]; identification of red onion
disease problems with test results according to users of 87.11% [12]; and also identification of diseases in pineapple
fruit plants also obtained effective results using Dempster Shafer [13]. The results of the expert system are generally
in the form of identification of the type of pest or disease, the probability value of the identification, and also
information related to treatment or prevention for the future. These results are obtained by processing disease type
data, symptom data, and weight data for each symptom from an expert.
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Based on several previous studies, in several plants other than Robusta Coffee with an expert system approach
using Dempster Shafer, good identification accuracy results were obtained, so this study is expected to obtain good
identification results for Robusta Coffee plants, and an expert system can be formed in the form of a web application
so that it can make it easier for users to access.

2. RESEARCH METHODOLOGY

2.1 Research Stages

To get the right outcomes for this study, multiple consecutive research processes have been made [14]. Figure 1 below
illustrates the research flow for the Dempster Shafer Method for the Diagnosis of Robusta Coffee Plant Diseases.

Problem Identification

|

Study Literature

|

Data Collection

|

Needs analysis

|

Expert system design

|

DImplementation of the
Denmpster Shafer
Method

Figure 1. Robusta Coffee Plant Disease Diagnosis Research Method

The research stages in Figure 1 can be step by step as follows: (1) Problem Identification, (2) Study Literature,
(2) Data Collection , (3) Needs analysis , (4) Expert system design , (5) Implementation of the Dempster Shafer
Method

2.2 Problem Identification

At this point, an investigation is conducted to determine the issues that are occurring, namely the existence of pest-
caused plant growth disorders and illnesses that affect coffee plants, resulting in damaged roots, leaf spots,
abnormalities in fruit, and stems.

2.3 Study Literature

There are several similar studies related to the development of an expert system. In a study conducted by Lumbanbatu
(2020), this study was carried out based on the selection of symptoms experienced by visitors and produced answers
based on the knowledge base that already existed in the previous system. In writing the program into the system that
was built using the Dempster Shafer method calculation algorithm. In designing an expert system in diagnosing
Solanum Betaceum (Dutch Eggplant) plant disease, hamely by determining what symptoms are in the Solanum
Betaceum (Dutch Eggplant) plant, then determining the knowledge base and density value for each symptom. From
the results of the calculation of the combination m9 density value, with the five symptoms selected by the diagnosis,
the strongest confidence value can be obtained for P4, namely the Yellow Virus disease of 0.5023 or if it is presented
as 50%, it is quite certain [15].

In a study with almost similar plant objects by Gultom (2020), the aim was to apply the Dempster-Shafer
method in diagnosing upas fungal disease in coffee plants. Three important things in implementing this method are
symptom data, disease data, and rule base data. This expert system is designed using UML modeling, such as Use
Case Diagrams, Activity Diagrams, and Class Diagrams. Furthermore, coding and designing of desktop applications
are carried out based on this design. To test this expert system, a comparison of the results of diagnosing upas fungal
disease in coffee plants between the expert system and an expert was carried out [16].

Another study by Ramadhan (2021), based on the results of data analysis on an expert system program to
detect coffee plant diseases using the Bayes theorem method, this study was conducted by looking at the symptoms
of coffee plants physically. By searching for data obtained from an experienced expert with a user scheme selecting
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symptoms related to coffee disease. From several selections by the user will determine the final result of this coffee
disease diagnosis containing data that will be calculated using the Bayes Theorem method [17].

Then there is further research by Ginting (2022), the diagnosis in this study the author collected data by
classifying each symptom that must be converted to a certain value so that the calculation process can be carried out.
This was successfully applied to diagnose rice plant diseases. This method can be implemented into a system to
diagnose types of rice plant diseases with input in the form of symptoms experienced by plants [18].

Furthermore, there is research by Elviyana (2022), revealing that the Dempster Shafer Method was applied in
this study because the calculation process for drawing conclusions with this method is also considered easy because
it is only based on the belief value given directly by experts regarding the symptoms of a disease and can also calculate
the probability of all possible diseases from each symptom[19].

2.3 Data Collection

Using the Dempster Shafer approach, this stage involves gathering all pertinent data on the diagnosis of coffee plant
diseases. This includes data gathered from expert interviews, observation, and literature reviews published in a number
of research publications [20].

2.4 Need Analysis

Currently, the identification of illnesses affecting coffee plants is done by a needs analysis. The needs analysis is based
on 13 pests and diseases, including upas, split cancer, root fungus, shoot dieback, stem lodging disease, green aphids,
leafhoppers, leaf rust, leaf spots, and coffee berry borers, red stem borers, branch and twig borers.

From these 13 types of pests and diseases, a coffee expert named Suparyoto was also consulted. He is a Senior
Researcher and Lecturer at the West Lampung Coffee School. He is also the Owner of the West Lampung General
Coffee Production House. In addition, he also studied in the Netherlands, and received certification from the Common
Code for The Coffee Community and the Rainforest Alliance.

2.5 Expert System Design

At this stage, MySQL is determined as the database, and PHP as the programming language, and for the web-based
platform. A simple design is carried out in the form of an Entry Relationship Diagram before becoming a table
structure, and an Activity Diagram before becoming features in the application.

In Figure 2, there are 2 roles or actors, each of which has a specific activity. It can be seen that the User has a
Diagnosis activity that is previously preceded by a Consultation activity. Meanwhile, the Admin has the Manage
Disease, Manage Symptoms, and Manage DS Rules activities, which previously had to go through authentication via
login.

System

Consultation -

Diseases and Solutions
]

-' —
A
@ Admin

Rules of DS

Figure 2. Activity diagram of expert system

2.6 Implementation of Dempster Shafer Method

The steps involved in this study include collecting symptoms and categorizing various types of diseases, assigning
values to each disease identity, determining the relationship between the disease and the list of symptoms and
modifying it to its certainty value, and calculating using the Dempster Shafer method formula. This calculation is then
used as a function in programming (PHP), which can be called for calculations in the expert system being developed.
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3. RESULT AND DISCUSSION

Several steps will be taken in this discussion to apply the Dempster Shafer method: first, data on diseases and their
symptoms will be determined for coffee plants, followed by data on trust values for the identities and rules of each
entity involved in the disease data relationship and the disease symptoms on coffee plants. Finally, calculations will
be made and the results will be obtained.

3.1 Coffee Plant Disease Data

The data needed to design an expert system is data on coffee plant diseases. There are 13 types of coffee plant diseases
obtained through interview and observation stages from farmers and coffee experts. In Table 1, there are 13 names of
types of coffee plant diseases that are given the code name "D" as follows:

Table 1. Coffee plant disease data

Num Code Disease name
1 D001 Coffee Fruit Borer
2 D002 Red Stem Borer
3 D003 Branch and Twig Borer
4 D004 Green Flea
5 D005 Planthoppers
6 D006 Leaf Rust
7 D007 Leaf Spot
8 D008 Peas Fungus
9 D009 Split Canker
10 D010 Root Fungus
11 D011 Shoot Death
12 D012 Stem Dipping Disease
13 D013 Nematodes

3.2 Determining Disease Symptom Data

In Table 2, we can see 27 types of coffee plant disease symptoms which are then given the code "S" as follows:

Table 2. Coffee plant disease symptom data

Number Code Coffee plant disease symptom data

1 S001 Coffee fruit whose seeds are still soft, the young fruit falls off and the harvest is lost in terms
of quantity and quality.

2 S002  Fruit whose seeds have hardened does not develop, the color changes to reddish yellow, and
finally falls off.

3 S003  The upper part of the stem has crack marks and then dries up, dies and breaks easily

4 S004  Leaves wilt, dry up and fall off

5 S005  There are crack marks on the leaves

6 S006 The surface of the bark of the trunk or branch of the plant that is bored contains an entry
hole for larvae with a diameter of around 2 mm.

7 S007  There are crackles on branches and twigs

8 S008 There are eggs in the movement of the twigs

9 S009 There are green lice under the leaves, especially the veins

10 S010 The leaves are covered in black sooty mold.

11 S011 The underside of the leaves looks like nymphs covered with a thick layer of wax, covering
the plant so that the affected part looks like it is covered in cotton.

12 S012  There are leafhoppers on the shoots

13 S013  The upper and lower surfaces of the leaves show spots that are initially light yellow, then
turn dark yellow, in this section you will clearly see orange or orange colored flour.

14 S014  Leaves have round, reddish brown or dark brown spots, clearly demarcated and concentric.

15 S015  The skin of the fruit is dry and hard, making the fruit difficult to peel

16 S016  The death of the tip of a stem, branch, or twig

17 S017 Shaded branches have fungus that forms a pink crust

18 S018 There are longitudinal gaps at the base of the stem and tap root

19 S019 Most of the roots rot and die, before dying the tree often forms many new adventitious roots.

20 S020  White fungal mycelium appears on the surface of the roots, then changes color to ivory
yellow, and this symptom is only visible if the root area is opened.

21 S021 The tap root is covered by a crust consisting of firmly attached soil grains

22 S022  Young plants die at the tips of stems, branches, or twigs
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Number Code Coffee plant disease symptom data
23 S023  The tree dies little by little, from branch to branch.

24 S024  The base of the diseased stem dries out so that the stem appears crooked.
25 S025 The base of the diseased stem first becomes bruised, then rots.
26 S026  In the nursery, plants can experience sudden death.

27 S027 It looks like sick plants are clustered together

3.3 Determining Density/Confidence Values

Based on the relationship between the type of disease and symptoms, 27 rules were obtained to obtain conclusions.
The confidence value is a value used in the diagnosis process using the Dempster Shafer method. This value is obtained
through a diagnosis of a coffee plant disease expert. The confidence value can be seen in Table 3 as follows:

Table 3. Scoring rules using Dempster Shafer

Number Trust Score
1 There is none/don't know 0.1-0.2
2 Possible 0.3-04
3 Most likely 0.5-0.6
4 Almost certainly 0.7-0.8
5 Certain 0.9

In Table 4, it can be seen that the trust value, symptom code and disease code are formed into a rule. The rules
between disease data and symptoms and trust values can be seen in the following Table 4:

Table 4. Trust values and relationship between symptom codes and disease codes

Symptom D D D b D D D D D D D D D Trust
Code 0O 0 00O 0O OO O 0O 0O O O O Value
0O 0 00O 0O 0O 0O 0 0 1 1 1 1
1 2 3 4 5 6 7 8 9 0 1 2 3
S001 v 0.9
S002 v 0.8
S003 N 0.8
S004 N 0.6
S005 N 0.9
S006 N 0.9
S007 v 0.9
S008 v 0.9
S009 N 0.9
S010 N 0.7
S011 N, 0.9
5012 N 0.9
S013 \ 0.9
S014 N 0.9
S015 v 0.8
S016 N 0.8
S017 N 0.9
S018 N 0.8
S019 v 0.9
S020 N 0.9
S021 \ 0.8
S022 N 0.9
5023 v 0.8
S024 \ 0.8
S025 \ 0.9
S026 v 0.8
S027 N 0.9

3.4 Calculation

Calculation of the results of the diagnosis of pests and diseases of coffee plants Coffee plants are known to experience
the following symptoms: (a) The skin of the fruit dries and hardens so that the fruit is difficult to peel; (b) There are
round, reddish brown or dark brown spots on the leaves, with clear boundaries and concentric; (c) The upper and
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lower surfaces of the leaves appear to have spots that are initially light yellow, then turn dark yellow, in that part you
will clearly see orange or orange flour.

Symptom 1: The skin of the fruit dries and becomes hard, making it difficult to peel. From leaf spot disease (D007)
with a confidence value of 0.8.

M;{D007} = 0.8
M;{0} =1-0.8=0.2

Symptom 2: Leaves have round, reddish brown or dark brown spots, clearly demarcated and concentric. From Leaf
Spot disease (D007) with a confidence value of 0.9.

M:{D007} = 0.9 (1)
M{0} =1-09=0.1

With this new symptom, a new density value (Ms) is calculated for the combination of M1 and M,. The M3
combination rule can be seen in the following Table 5:

Table 5. M3 Combination Rule

MoA{D007}=0.9  M2{0} = 0.1
M{D007}=0.8  Ms{D07}=0.72  Ms{D007} = 0.08
My {0} =0.2 M3{D007} =0.18  Ms{0} = 0.02

Then the density value Ms is calculated as follows:

0.72+0.18+0.08
1

M3{D007}=

0.02

Ms {0} =2 =0.02

=0.98

Symptom 3: The upper and lower surfaces of the leaves show spots that are initially light yellow, then turn dark
yellow, in that section you will clearly see orange or orange colored flour. From Leaf Rust disease (D006) with a
confidence value of 0.9.

M4{D006} = 0.9
Ms{0} =1-09=0.1

With this new symptom, a new density value (Ms) is calculated. For the combination of Msand Mas. The
combination rule of Ms can be seen in the following Table 6:

Table 6. M5 Combination Rules
M4{D006} = 0.9 M4{0} = 0.1

Ms{D007} =098  Ms{0} = 0.882 Ms{D007} = 0.098
Ms{0} = 0.02 Ms{D006}=0.018  Ms{0} = 0.002
Ms{D007} = —22_ = 0.8305 = 83.05 %
1-0.882
Ms {D006} = 18‘(??;2 =0.1525 = 15.25%

Since there are no more symptoms, the Ms density value is used as the final calculation. The final results can
be seen in Table 7 below.

Table 7. Final Calculation Results

Num Name of Disease Density Value Density Value (%)
1 Leaf Rust (D006) 0.8305 83.05%
2 Leaf Spot (D007) 0.1525 15.25%

The highest density value is Ms {D007} with a value of 0.8305 or 83.05% the highest possibility for a disease
with symptoms on the leaves there are round spots, reddish brown, or dark brown, clearly defined, and concentric.
The skin of the fruit dries and hardens so that the fruit is difficult to peel, and on the upper and lower surfaces of the
leaves, spots appear that are initially light yellow, then change to dark yellow, in that part it will be clearly visible that
orange or orange flour is a leaf spot disease with a percentage of 83.05%.

Furthermore, in this study, 13 diagnostic tests were carried out to identify pests and diseases of Robusta coffee
plants and the average accuracy results were 94%.

3.5 Implementation

The final stage in this research is the implementation of Dempster Shafer calculations into the application platform,
here chosen web-based. Then, the design results in the form of Activity Diagram. There are 2 entities or roles applied
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in this application, namely User and Admin. An Admin can manage the type of disease as seen in Figure 3. Each

disease data has several attributes such as disease code, disease name, definition, and solution.

€« c

a SlKopi =

.
dmir Mast

@ localhost:8383/DS/admin/penyakit/penyakit.php

Data Penyakit dan Solusi

@ Tambah Data

Show |10 ~ entries

. Kode
No Penyakit
1 PO1
2 P02
2 PO3

Nama

Penyakit Definisi

Penggerek Penggerek Buah Kopi

Buah Kopi

Penggerek Penggerek Batang Merah

Batang

Merah

Penggerek Penggerek Cabang dan Ranting Kopi adalah hama
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Ranting cabang dan ranting, menyebabkan kerusakan yang

&

Search:

Solusi
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Penggerek Batang Merah
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1. Mekanis Pemangkasan: Cabang
Azn eam #inn usne tarearann harie

2

Edit

Edit

Edit

Edit.

g @

Delete

Figure 3. View from admin menu - master data of diseases and solutions

As in Figure 4, an Admin can also manage symptom data with the following attributes: symptom code, and
symptom name. Search, add, change, and delete features are available in this disease data management.

« c
SlKopi =

Data Gejala
f l A Dat

@ localhost:8383/DS/admin/gejala/gejala.php

Data Gejala

7 Tambah Data
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Search:

Buah kopi yang bijinya masih lunak gugur buah muda dan kehilangan hasil panen secara kuantitas maupun

kualitas

Buah yang bijinya telah mengeras buah tidak berkembang, warnanya berubah menjadi kuning kemerahan,

dan akhirnya gugur.

Bagian batang atas terdapat bekas gerekan kamudian mengering, mati, dan mudah patah.

Figure 4. View from admin menu - symptom master data

”

Edit

Edit

Edit

Edit

o @

Delete

So that disease and symptom data can be connected and used using the Dempster Shafer method, as in Figure
5, rule management is provided that connects each symptom with the disease along with the weight values used by

the expert.
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Figure 5. View from admin menu - Dempster Shafer master rule data
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In addition to the Admin role, there is also a User role that represents a coffee farmer who wants to consult
through this expert system starting from selecting the condition or symptoms that occur, as seen in Figure 6.

@ localhost:8383/DS/konsultasi.php Q f@ &

Srembali

Proses Konsultasi Penyakit Tanaman Kopi

Pilih Gejala

[ 1. Buah kopi yang bijinya masik lunak gugur buch muda dan kehilangan hasil penen secara kuantitas maupun kualitas

2. Buoh yang bijinya teloh mengeras buah tidak berkernbang, wornanya beruboh menjadi kuning kemerahan, don akhirmya gugur.

3. Bagian batang atas terdapat bekas gerekan kamudian mengering, mati, don mudah patah.

4. Daun layu, mengering, dan gugur

5. Terdapat bekas gerekan pada daun
6. Permukaan kulit batang atou cabang tanarnan yang digerek terdapa lubang masuk larva dengan diameter sekitar 2 mrm
7. Terdapat gsrskan di cabang dan ranting

4. Terdapat telur didalarm gerekan ranting

9. Terdapat kutu hiju dibawah daun terutama tulang daun

10. Pada bagian daun ditumbuhi jomur ermbun jolaga berwarna hitam

11, Permukaan bawah daun tarmpak nimfa tertutup dengan lapisan lilin tebal, menyelimuti tanarman sehingga bagion yang terserang seperti tertutup

kapas

19 Tardanat warsna di tinne

Figure 6. View of the user menu — consultation

Then a conclusion will be displayed in the form of a diagnosis result and some information on how to overcome
it, as seen in Figure 7.

@ localhost:8383/DS/hasilkonsultasi.php Bg & fm &

Hasil Diagnosa Penyakit Tanaman Kopi

Gejala Yang dipilin :

& | Permukaan kulit batang atau cabang tanaman yang digerek terdapat lubang masuk karva dengan diometer sekitar 2 mm
7| Terdapat gerekan di cabang dan ranting

Kesimpulan Hasil Diagnosa :

Terdeteksi penyakit Penggerek Cabang dan Ranting dengan derajat kepercayaan sebesar 47.37%
Saran :

Pengendalian

1. Mekanis Pernangkasan: Cabang dan ranting yang terserang harus segera dipangkas dan dimusnahkan untuk mencegah penyebaran hama ke bagian
tanarnan kiin atau ke tanaman lain di kebun. Sanitasi Kebun: Menjaga kebersihan kebun dengan rutin membersihkan ranting yang jatuh dan
menghilangkan cabang yang mati atau sakit.

2. Kimia Insektisida Sisternik: Penggunaan insektisida sistemik yang diserap oleh tanaran dapat membantu mengendalikan hama Ini dari dalarn,
Penyemprotan insektisida ke daerch -dasrah yang sering diserang juga dapat mengurangi populasi hama. Insektisida Kontak: Penyerprotan insektisida
kontak langsung pada lubang gerekan juga dapat digunakan untuk mernbunuh hama yang berada di dalamnya.,

3. Biologls Musuh Alami: Pernanfaatan musuh alarmi sepertl parasiioid dan predator yang dapat menyerang larva atau kumbang dewasa dapat membantu
menekan populasi harma ini secara alami. Penggunaan Cendawan Entomopatogen: Cendawan sepert Beauveria bassiana dapat digunakan untuk
menginfeksi dan membunuh kumbang, sehingga membantu mengendalikan populasi hama.

4. Kultur Teknis Pemelinaraan Tanarnan yang Baik: Memastikan tanaman kapi dalam kondisi sehat melalui pemupukan yang baik, pemangkasan teratur, dan
pengaturan naungan yang tepat dapat meningkatkan daya tahan tanarnan terhadap serangan hama. Penanaman Varietas Tahan: Menggunakan varistas
kopi yang lebih tahan terhadap serangan hama ini juga dapat rmenjadi langkah pencegahan yang efektl

| Kiik disini untuk kembali |

Figure 7. View from the user menu - diagnostic results

4. CONCLUSION

An expert system has been successfully built specifically to detect disease symptoms in robusta coffee plants. Based
on data collection in the field, 13 types of diseases and 27 symptoms were obtained. This has also been consulted with
a coffee expert so that several rules or weights for each symptom were obtained. From this study, it can be concluded
that the expert system is very good at diagnosing pests and diseases of coffee plants based on the application of the
Dempster Shafer method which is carried out starting from determining disease data, determining disease symptom
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data, determining density values/rules, performing calculations and finally obtaining the expertise of the robusta coffee
plant system with an average value of accuracy/precision of the diagnosis results of 94% from 13 cases of pest and
disease tests of coffee plants. For further research, it is hoped that this expert system can be developed into a more
widely accessible mobile platform and can also be combined with other algorithms to see if better accuracy results are
obtained.

ACKNOWLEDGMENT

This research is supported by KEMENRISTEKDIKTI in the program Hibah Peneliti Dosen Pemula (PDP).
REFERENCES

[1]
[2]
(3]
(4]
[5]

(6]
[7]

(8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

A. Rahmatillah, R. Sari, and L. Triana, “Analisis Faktor-Faktor yang Mempengaruhi Minat Beli Ulang Konsumen Esteh
Indonesia di Kota Padang,” Journal of Socio Economics on Tropical Agriculture (JOSETA), vol. 5, no. 3, 2023.

D. S. P. Hidayat, S. Khomsah, N. A. Prasetyo, and S. D. Wulandari, “Sistem Pakar Diagnosis Penyakit Tanaman Kopi
Robusta dengan Metode Similarity,” CENTIVE, vol. 3, no. 1, Dec. 2023.

A. Muzayyin, F. Fatiyah, F. Muharromah, and S. Jannah, “Strategi Pengembangan Produksi Kopi Robusta di Perumda
Perkebunan Kahyangan Jember,” Jurnal limiah Pengabdian pada Masyarakat (JIPM), vol. 1, no. 3, Feb. 2024.

D. K. P. Putri, W. Fitriana, and M. Hendri, “Strategi Pemasaran pada Usaha Kopi Solok Cap Bintang di Nagari Panyakalan
Kecamatan Kubung Kabupaten Solok,” Journal of Socio Economics on Tropical Agriculture (JOSETA), vol. 5, no. 3, 2023.
M. K. Tsani, R. Safe’i, and S. B. Yuwono, “Peningkatan Pendapatan Petani Agroforestri Kopi melalui Penerapan Teknik
Kesehatan Hutan Berbasis Regenerative-Resilient,” Jurnal Pengabdian kepada Masyarakat (JPKM) TABIK PUN, vol. 5,
no. 1, Mar. 2024, doi: 10.23960/jpkmt.v5i1.142.

M. Ramadhan, B. Anwar, R. Gunawan, and R. Kustini, “Sistem Pakar Untuk Mediagnosa Penyakit Pada Tanaman Kopi
Menggunakan Metode Teorema Bayes,” Journal of Science and Social Research (JSSR), vol. 4, no. 2, 2021.

T. R. Manik, Z. Azmi, and Azlan, “Sistem Pakar Dalam Mendiagnosa Hama Dan Penyakit Pada Tanaman Kopi Arabica
(Coffee Arabica) Menggunakan Metode Dempster Shafer,” Jurnal Sistem Informasi Triguna Dharma (JURSI TGD), vol. 3,
no. 2, Mar. 2024, doi: 10.53513/jursi.v3i2.5777.

A. Rosana, 1. G. P. S. Wijaya, and F. Bimantoro, “Sistem Pakar Diagnosa Penyakit Kulit pada Manusia dengan Metode
Dempster Shafer,” Journal of Computer Science and Informatics Engineering (J-Cosine), vol. 4, no. 2, Dec. 2020, doi:
10.29303/jcosine.v4i2.285.

W. A. Wibowo, A. V. Vitianingsih, Y. Kristyawan, and S. Kacung, “Sistem Pakar Diagnosa Organisme Pengganggu
Tanaman (OPT) Semangka Menggunakan Metode Fuzzy Tsukamoto,” The Indonesian Journal of Computer Science (1JCS),
2024, doi: 10.33022/ijcs.v13i1.3653.

Elsilaturrahmi, F. Kurnia, E. Haerani, and R. M. Candra, “Sistem Pakar Mendiagnosis Penyakit pada Tanaman Jeruk
Menggunakan Metode Dempster Shafer,” Journal of Comprehensive Science (JCS), vol. 2, no. 1, Jan. 2023, doi:
10.59188/jcs.v2il.224.

S. Rohman, R. Mahmudati, and W. A. Ansoruloh, “Sistem Pakar Diagnosa Penyakit pada Tanaman Jambu Kristal
Menggunakan Metode Dempster Shafer Berbasis Web,” Jurnal Ilmiah Teknik Mesin, Elektro dan Komputer (JURITEK),
vol. 4, no. 1, Mar. 2024, doi: 10.51903/juritek.v4i1.2892.

Suryadin, N. Fitrianingsih, and I. Fitriati, “Design of an Expert System to Diagnose Diseases in Onion Plants Using the
Web-Based Dempster-Shafer Method,” Journal of Mechatronics and Education (Mechatronics), vol. 1, no. 1, 2024, doi:
10.59923/mechatronics.v1il.47.

Wigel, Basri, and U. Khairat, “Penerapan Metode Dempster Shafer untuk Diagnosa Penyakit pada Tanaman Nanas,”
PEQGURUANG, vol. 5, no. 2, 2023.

S. Chairil, T. Radillah, and B. Satria, “Sistem Kontrol Menghidupkan Lampu Otomatis Menggunakan Sensor Suara FC-04
Berbasis Arduino Uno,” Indonesian Journal of Computer Science (1JCS), vol. 12, no. 1, 2023, doi:
10.33022/ijcs.v12i1.3121.

D. S. Lumbanbatu, B. Anwar, and M. Dahria, “Sistem Pakar Mendiagnosa Penyakit Tanaman Solanum Betaccum
Menggunakan Metode Dempster Shafer,” Jurnal Sistem Informasi Triguna Dharma (JURSI TGD), vol. 1, no. 1, 2022, doi:
10.53513/jursi.v1il1.4774.

H. T. Gultom, P. S. Ramadhan, and A. Calam, “Implementasi Metode Dempster Shafer untuk Mendiagnosa Penyakit Jamur
Upas pada Tanaman Kopi,” Jurnal Cyber Tech, vol. 1, Aug. 2021, doi: 10.53513/jct.v1i1.1326.

M. Ramadhan, B. Anwar, R. Gunawan, and R. Kustini, “Sistem Pakar untuk Mendiagnosis Penyakit pada Tanaman Kopi
Menggunakan Metode Teorema Bayes,” Journal of Science and Social Research, vol. 4, no. 2, 2021, doi:
10.54314/jssr.v4i2.533.

M. B. B. Ginting, B. S. Ginting, and S. Syahputra, “Sistem Pakar Mendiagnosa Penyakit Hama pada Tanaman Padi
Menggunakan Metode Dampster Shafer (Studi Kasus: Dinas Ketahanan Pangan dan Pertanian Kota Binjai),” Seminar
Nasional Informatika (SENATIKA), 2022.

E. Elviyana, R. Buaton, and S. Ramadani, “Sistem Pakar untuk Diagnosa Penyakit pada Tanaman Jagung Hibrida
Menggunakan Metode Dempster-Shafer,” Rekayasa Teknik Informatika dan Informasi (Resolusi), vol. 6, no. 3, 2022.

B. Satria, A. Sidauruk, R. Wardhana, A. Al Akbar, and M. A. lhsan, “Penerapan Composite Performance Index (CPI)
sebagai Metode pada Sistem Pendukung Keputusan Seleksi Penerima Beasiswa,” Indonesian Journal of Computer Science
(13Cs), vol. 11, no. 2, 2022, doi: 10.33022/ijcs.v11i2.3056.

Copyright © 2024 Author, Page 1750
This Journal is licensed under a Creative Commons Attribution 4.0 International License


https://ejurnal.seminar-id.com/index.php/bits
https://doi.org/10.47065/bits.v6i3.6272
https://creativecommons.org/licenses/by/4.0/

