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Dengan menyebut nama Allah yang maha pengasih lagi maha penyvayang

Assalamu’alaikum Warahmatullahi Wabarakatuh
Alhamdulillahi Rabbil 'Alamin, puji syukur bagi Allah Subhanahu Wa
g Ta’ala, berkah dan rahmat-Nya telah memberikan kesehatan dan membekali saya
Q’jdengan ilmu. Berkat karunia dan kemudahan yang Engkau berikan akhirnya Tugas
-pAkhir ini dapat terselesaikan. Solawat dan salam kita ucapkan kepada Nabi Muham-
o mad Shallallahu "Alaihi Wa Sallam dengan mengucapkan Allahumma Sholli’Ala
= Sayyidina Muhammad Wa’Ala Ali Sayyidina Muhammad. Semoga Kita senantiasa
mendapat syafa’at-Nya di dunia maupun di akhirat, 4amiin Ya Rabbala’alamiin.
Tugas Akhir ini terkhusus saya persembahkan untuk kedua orang tua yang
sangat saya kasihi dan sayangi Bapak Sutami dan Ibu Rina Erwita. Sebagai tanda
bakti, hormat, dan rasa terima kasih yang tiada terhingga, yang selama ini selalu
mendoakan saya, memberikan kasih sayang dan cinta kasih, dukungan dan menjadi
kekuatan serta pengharapan saya selama masa perkuliahan. Terima kasih Mamak,
Terima kasih Bapak atas semua yang telah engkau berikan semoga bahagia duni-
a dan akhirat serta diberikan tempat istimewa di sisi-Nya kelak sehingga kita bisa
wberkumpul kembali bersama-sama di Jannah-Nya. Terima kasih untuk Adik saya,
:”:Maya Raisya Alwa yang menjadi saudara dalam setiap kesukaran yang saya hadapi
zdan setia mendengar keluh kesah saya selama ini. Semoga dilancarkan perkulia-
:—hannya dan segera mendapatkan gelar S.Psi, dan juga untuk semua keluarga dan
a,saudara yang tidak bisa saya sebutkan satu persatu.
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a Terima kasih juga kepada pembimbing saya yang telah membantu men-
= erangkan jalannya Tugas Akhir saya dan selalu memberikan arahan positif bagi
< :

@ saya pribadi. Kemudian saya ucapkan terima kasih kepada Bapak dan Ibu Dosen
;-Program Studi Sistem Informasi yang telah mewariskan ilmu yang bermanfaat dan
E arahan kepada saya untuk menyelesaikan studi di Sistem Informasi ini. Semoga kita
“"semua selalu diberikan kemudahan, rahmat, serta karunia-Nya. Aamiin.
Wassalamu’alaikum Warahmatullahi Wabarakaatuh.
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KATA PENGANTAR

Assalamu’alaikum Warahmatullahi Wabarakaatuh.

Alhamdulillahi Rabbil "Alamin, bersyukur kehadiran Allah Subhanahu Wa
Q'-)*Ta ‘ala atas segala rahmat dan karunia-Nya sehingga peneliti dapat menyelesaikan
5 Tugas Akhir ini. Solawat dan salam kita ucapkan kepada Nabi Muhammad Shal-
—lallahu ’Alaihi Wa Sallam dengan mengucapkan Allahumma Sholli’Ala Sayyidina
 MuhammadWa’Ala Ali Sayyidina Muhammad. Tugas Akhir ini dibuat sebagai salah
Esatu syarat untuk memperoleh gelar Sarjana Komputer di Program Studi Sistem In-
iformasi Fakultas Sains dan Teknologi Universitas Islam Negeri Sultan Syarif Kasim
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< Riau.
;’f- Apresiasi dan terima kasih yang setulus-tulusnya peneliti sampaikan kepada
;kedua orang tua tercinta Bapak Sutami dan Ibu Rina Erwita yang telah mencu-
o rahkan segala kasih dan sayang serta perhatian moril dan materil. Semoga Allah
< Subhanahu Wa Ta 'ala selalu melimpahkan rahmat, kesehatan dan keberkahan duni-
a dan akhirat. Pada penulisan Tugas Akhir ini, terdapat beberapa pihak yang sudah
berkontribusi dan mendukung peneliti baik berupa materi, moril, dan motivasi. Ole-
h karena itu, peneliti ingin mengucapkan banyak terima kasih kepada:
1. Bapak Prof. Dr. Hairunas, M.Ag sebagai Rektor Universitas Islam Negeri
Sultan Syarif Kasim Riau.
2. Bapak Dr. Hartono, M.Pd sebagai Dekan Fakultas Sains dan Teknologi.
3. Bapak Eki Saputra, S.Kom., M.Kom sebagai Ketua Program Studi Sistem
Informasi.
4. lbu Siti Monalisa, ST., M.Kom sebagai Sekretaris Program Studi Sistem
Informasi.
5. Bapak Tengku Khairil Ahsyar, S.Kom., M.Kom sebagai Kepala Laboratori-
um Program Studi Sistem Informasi.
6. Bapak Mustakim, ST., M.Kom sebagai Dosen Pembimbing Tugas Akhir
yang telah banyak meluangkan waktu dalam membimbing dan men-
garahkan serta memberikan masukan, nasehat, serta motivasinya dalam
menyusun dan menyelesaikan Tugas Akhir.
7. lbu Zarnelly, S.Kom., M.Sc sebagai Ketua Sidang Tugas Akhir yang mem-
berikan masukan serta motivasi terkait Tugas Akhir peneliti.
Ibu Dr. Rice Novita, S.Kom., M.Kom sebagai Dosen Penguji | yang mem-
berikan arahan, nasihat serta motivasi dalam penyelesaian Tugas Akhir ini.
9. Bapak M. Afdal, ST., M.Kom sebagai Penguji Il yang memberikan masukan
kepada peneliti dalam penyempurnaan Laporan Tugas Akhir ini.
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Bapak Dr. M. Luthfi Hamzah, B.IT., M.Kom sebagai Dosen Pembimbing
Akademik yang telah banyak memberikan saran, arahan, nasihat, dan moti-
vasi selama perkuliahan mulai dari semester satu hingga semester delapan.
Seluruh Bapak dan Ibu Dosen Program Studi Sistem Informasi yang telah
memberikan ilmunya kepada peneliti. Semoga ilmu yang diberikan dapat
peneliti amalkan dan menjadi amal jariyah.

Keluarga Besar Puzzle Research Data Technology khususnya Bapak dan Ibu
Dosen Pembimbing yang selalu membantu dan membimbing dan kepada
kakak, abang, dan teman-teman yang tergabung.

Adik Maya Raisya Alwa tercinta. Terima kasih selalu memberikan perha-
tian, dukungan serta do’a agar diberikan kelancaran dalam Tugas Akhir ini.
Kepada sahabat-sahabat peneliti Fadilah Nurunnisa, Luthfia Khairani, Salsa
Winanda,Winda Elvira, Umi Fariha, dan sahabat lain yang tidak dapat dise-
butkan satu persatu. Terima kasih untuk segala dukungan dan bantuan yang
tiada henti yang telah kalian berikan.

Keluarga Besar Sistem Informasi 2020 khususnya teman-teman dari kelas C
2020, teman-teman bimbingan Tugas Akhir serta teman-teman KKN Desa
Sungai Lipai 2023.

Semua pihak yang namanya tidak dapat disebutkan satu persatu yang telah
terlibat dalam penyelesaian Tugas AKkhir ini.

Semoga segala do’a dan dorongan yang telah diberikan selama ini menjadi

amal kebajikan dan mendapat balasan setimpal dari Allah Subhanahu Wa Ta ' ala.

Peneliti menyadari bahwa penulisan Tugas Akhir ini masih banyak terdapat keku-
wrangan dan jauh dari kata sempurna. Oleh karena itu, kritik dan saran yang memban-
ggun sangat diharapkan untuk kesempurnaan Tugas Akhir ini dan dapat disampaikan
cTke email: 12050320385@students.uin-suska.ac.id. Akhir kata peneliti ucapkan ter-
= ima kasih.
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Wassalamu alaikum Warahmatullahi Wabarakaatuh.

Pekanbaru, 03 Juli 2024
Peneliti,

DELVIHASTARI
NIM. 12050320385
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atas adalah hasil pemikiran dan penelitian saya sendiri.

2. Semua kutipan pada karya tulis saya ini sudah disebutkan sumbernya.

3. Oleh karena itu DisertasiThesis/Skripsi/Karya—tHmiattammya* saya ini, saya nyatakan bebas
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Palm O1l Production Prediction Using Support
Vector Regression Algorithm and
Long Short-Term Memory

Delvi Hastari
Department of Information Systems,
Faculty of Science and Technology
Universitas Islam Negeri Sultan Syarif Kasim Riau
Pekanbaru, Indonesia
12050320385@students.uin-suska.ac.id

Rice Novita
Department of Information Systems,
Faculty of Science and Technology
Universitas Islam Negeri Sultan Syarif Kasim Riau
Pekanbaru, Indonesia
rice.novita@uin-suska.ac.id

Abstract—Currently, palm oil plantations play an essential
part of the agricultural sector, especially in the worldwide palm
oil supply network. The global expansion of palm oil plantations
has been swift, and Indonesia and Malaysia are expected to
maintain their dominance in the export of vegetable oil. Palm oil
produced by one company, which has 20 plantations spread
across Riau, sometimes experiences fluctuations, both increases
and decreases, in the previous period. This often occurs
throughout the period, with a significant decline in production.
This trend of fluctuations has raised concerns among parties
facing uncertainty and risk in palm oil trading, and it affects the
income of small farmers, which in turn impacts national revenue
in the long term. An effective approach needs to be taken by
predicting the production volume based on data from a specific
period. Many techniques can be used for prediction, as has been
done in previous research. However, this study applies a more
consistent technique by using Support Vector Regression (SVR)
and Long Short-Term Memory (LSTM) models. As per the
research findings, the SVR model outperforms the LSTM
model, as evidenced by the SVR's error value of 0.0%. This
highlights the SVR model's superior performance compared to
the LSTM model. Based on the SVR model's performance
reaching 100%, this model can be used as a reference for
predicting the production quantity of other types such as
sunflower oil, olive oil, corn oil, or even rubber, tea, and similar
products using time series data.

Keywords— long short-term memory, palm oil, prediction,
support vector regression

[. INTRODUCTION

Currently, palm oil plantations play an essential part of the
agricultural sector, especially in the worldwide palm oil
supply network. There has been a significant increase in the
demand for oils and fats worldwide due to population and
wealth growth, with global consumption rising from 166.76
million to 217.43 million tons between 2013 and 2022 [1].
Palm oil production has surged in response to this demand,
with global production increasing from 59.3 million to 78.06
million tons over the same period [2]. here are more than three
million small-scale palm oil plantations worldwide, producing
approximately four million tons of palm oil annually. Palm oil
stands out as the most productive oil-producing crop and is
regarded as the most cost-effective vegetable oil when
compared to other oil-producing crops [3]. The average palm

979-8-3503-6530-6/24/$31.00 ©2024 IEEE
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oil yield surpasses that of other oil-producing crops by 3 to 8
times [4].

The global expansion of palm oil plantations has been
swift, and Indonesia and Malaysia are expected to maintain
their dominance in the export of vegetable oil. Corley [5]
sawtooth minyak has the potential to meet the world's
continuously increasing demand for sawtooth, estimated to
reach 240 million tons by 2050. Considering the global
consumption of vegetable oil is projected to continue
increasing over the next decade [1], There remains significant
untapped market potential for products derived from palm oil.
Palm oil has become Indonesia's largest agricultural export.
The export value of Indonesia's palm oil reached 29.63 billion
USD in 2022 [6]. Palm oil serves not only as an essential
source of national income but also plays a significant role in
achieving the national biodiesel target (B-30) in 2020 [7]. In
addition to being labor-intensive, oil palm cultivation provides
a living for those who work on oil palm plantations. The
amount of jobs, including those in the palm oil sector, will
more than double [8]. Riau became the center of oil palm
production in Indonesia with a production of 8.74 million tons.
This amount is equivalent to 18.67% of national palm oil
production of 46.82 million tons [9].

Palm oil produced by one company, which has 20
plantations spread across Riau, sometimes experiences
fluctuations, both increases and decreases, in the previous
period. This often occurs throughout the period, with a
significant decline in production. This trend of fluctuations
has raised concerns among parties facing uncertainty and risk
in palm oil trading, and it affects the income of small farmers,
which in turn impacts national revenue in the long term.
Therefore, it is crucial to study the determinants of palm oil
production to better anticipate production fluctuations over
time and ensure stable production in the future, aiding in
making wise decisions. An effective approach needs to be
taken by predicting the production volume based on data from
a specific period. This prediction can assist in forecasting
monthly production based on previous data. Many techniques
can be used for prediction, as has been done in previous
research [10] [11]. However, this study applies a more
consistent technique by using SVR and LSTM models.

Several prediction algorithms based on regression and
classification have been utilized to forecast crop yields,
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including SVR and LSTM [12]. SVR, a component of the
SVM methodology, seeks to estimate the function f(x) in
accordance with the principle of structural risk minimization,
as prescribed by statistical learning theory. SVR holds
significant promise in mitigating overfitting due to its
adherence to the concept of minimizing structural risk, which
effectively manages the trade-off between prediction accuracy
with a comprehensive regression function [13]. LSTM
networks are effectively utilized for classifying and predicting
sequential and time-series data. They consist of a forget gate,
input gate, and output gate that manage the filtering of prior
states. This structure is designed to capture earlier states that
impact the current state, rather than just the most recent
states[12].

Many studies have been conducted on SVR and LSTM for
prediction. Research was conducted to evaluate the
effectiveness of three data mining algorithms MLP, SVR and
LR in predicting Crude Palm Oil (CPO) production based on
the volume of Fresh Fruit Bunches (FFB). From testing using
testing data, SVR produced higher accuracy and generated
MSE error values of 955.002, MAPE 55.169, MAD 22.227,
and PTA 0.694. To predict the amount of CPO production by
applying SVR, a prototype was developed with a testing result
of 80.225 [14]. The study employed an Artificial Neural
Network (ANN) architecture comprising the input layer has
60 neurons, the hidden layer has 5 neurons, and the output
layer has 1 neuron yielded the best accuracy with MAE and
MSE of 0.5346 and 0.4707 using 5 hidden layers and the
lowest accuracy using 2 hidden layers with MAE and MSE
values of 1.5843 and 4.087 [15].

Another study compared the use of LSTM and
Backpropagation for prediction improvement. With RMSE
values of 0.8 for LSTM and 0.10 for Backpropagation, the
outcomes of this research, which involved prediction, indicate
that the LSTM approach is able to produce superior
predictions compared to Backpropagation [16]. Another
research utilized the LSTM-RNN method to predict forty-
seven years of time series data, resulting in MAPE values of
2.7098% for training data and 2.9861% for testing data [17].
A study comparing the performance of SVR and ANN using
an eight-year time series dataset found that the SVR model
outperformed the ANN model with R? and MSE in the Radial
Basis Function (RBF) kernel of 95% and 6%, respectively,
while the ANN produced determination coefficient and MSE
values of only 74% and 9% [10].

In another study, deep learning methods using the RNN-
LSTM algorithm were applied to predict palm oil production.
The data used consisted of the past 11 years, divided into 3, 5,
7, and 9 inputs. The best prediction results were achieved with
9 inputs, the validation model showed MSE, MAE, and
MAPE values of 1.186, 0.732, and 0.030 respectively, while
the evaluation model had values of 39.711, 4.210, and 0.154
[18]. Additionally, a study compared MLP and LSTM for
predicting CPO prices. The LSTM test with Adam
optimization and 6 hidden neurons showed that the predicted
values did not differ from the actual values, with an MAPE of
2.11%. Therefore, LSTM has high forecasting accuracy
because the MAPE is less than 10% [19].

An effective prediction model can be obtained by
combining SVR and LSTM, as in previous studies. SVR and
LSTM will also be used in this study to forecast palm oil
production levels and assist in managing production
scheduling in the future. The dataset used is the data from one

22|

company engaged in plantations in Riau, Indonesia, which
includes information on the amount of palm oil produced each
month from 2018 to 2023, used in this study.

II. RESEARCH METHODOLOGY

A. Research Flow

— ~
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l
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[
[ )

Support Vector Regression VoS ot Te Methosy
(C=10, 100, lOOO:IYi (unit = 64, 80, 120: epoch
0.05, 0.005, 0.0005: & = =400, 600, 1000)

0.05. 0.005. 0.0005) R
[ | ]
N7

Comparison and
Evaluation (R2 and
MAPE)
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Results and Analysis

Fig. 1. Research Flow

The data used in this study is a time series dataset of palm
oil production in 20 plantations belonging to one state-owned
company focusing on palm oil and rubber located in Riau,
Indonesia. Data was collected on a monthly basis from
January 2018 to October 2023, totaling 70 rows of data per
plantation. Subsequently, the obtained data was processed,
normalized using min-max scaler, and divided into test data
and training data. Two different processes were then applied
to process the data. During the training stage, the SVR
algorithm was utilized for model training, with the selection
of hyperparameters such as C value, Gamma, and Epsilon. In
contrast, for LSTM, hyperparameters including units, epochs,
and activation functions were set to create the model.
Subsequently, the model underwent testing by predicting the
pre-arranged test data. The prediction results were then
compared and evaluated using R> and MAPE to obtain the
performance values of each model.

B. Support Vector Regression (SVR)

SVM, known for its powerful classification capabilities,
has become increasingly popular. Although SVM was
originally intended for classification, SVR was developed
specifically for addressing regression problems [20]. The
fundamental concept of SVR involves performing linear
regression in a feature space with high dimensions, achieved
by mapping the input data using a nonlinear function [21]. The
objective of SVR is to approximate a continuous function
f(x) with a tolerance margin of ¢ for all output values [22].
The regression function is shown in the equation [23].

f(x) = wio(x)+b (1)
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w is the weighting vector, ¢(x) is the function that
transforms x to the feature space, b is the bias coefficient, and
f(x) is the regression function.

C. Long Short-Term Memory (LSTM)

LSTM is an adaptation of the Recurrent Neural Network
(RNN) technique, or more precisely, it is the result of the
evolution of the RNN method. LSTM overcomes the issue of
the vanishing gradient, which is a common problem in RNNs
when dealing with long sequences of time series data. As a
result, learning occurs in these layers very slowly or not at all
[24]. LSTM has the ability to generate an information graph
in a long time span and resolve unexpected dependency issues
[25]. There are several gates in the gate unit in the LSTM
design, including the forget gate, input gate, and output gate
[26]. Equations (2)-(7) represent the formulas below. [27].

fe= a(Wy - [he—1, %] + bf) (2)
ir = oW [he—1, xc] + b)) (3)
¢ = tanh(W; - [he—1, X,]) “4)

G=fe*xC1+ie*xC (5)

0, =0 (W, * [he—1, %] + b,) (6)

hy = o tanh(c,) 7

In formulas (2), (3) and (6), the notations in these
equations, which are the forget gate, input gate, and output
gate, are denoted by f;, i, and o, respectively. The notation x,
represents the input data, and h,_,, x, represents the hidden
vector step. W is the weight vector, and b is the bias. In
formula (4) the notation ¢; indicates that it is the candidate
value of the cell state, while in formula (5) the notation c,
represents the value of the cell state.

D. Evaluation Metric

The evaluation metrics can be utilized to gauge a model's
performance. Evaluation metrics play an important role
because of their ability to differentiate between different
learning model outcomes [28]. Several performance metrics
are used to assess the performance of regression models, such
as the Coefficient of Determination and Mean Absolute
Percentage Error.

e Coefficient of Determination (R?), elucidates the
degree of association between the predicted and
observed values. The coefficient of determination
evaluates the precision of a regression model's fit,
indicating the extent to which the model outperforms a
baseline model [29]. The coefficient of determination
represents the amount of variance in the observed
values explained by the linear regression model.
Models with an R? greater than 55% are deemed
satisfactory, those below 30% are considered
questionable, and those exceeding 75% are regarded as
excellent [30]. The equation's formula is utilized to

compute the coefficient of determination's

performance for the SVR and LSTM algorithms [31].
2 _ 4 =92

s 1(yi-?i)2 (®)

y is a vector of actual values and ¥ is a vector of
predicted values.

PTY W

e Mean Absolute Percentage Error (MAPE), calculates
the average percentage difference, indicating the extent
of deviation between the predictions made by the
model and the actual values [28]. MAPE is a frequently
employed metric in statistics to assess the precision of
a forecasting approach. A MAPE value closer to zero
signifies a more accurate prediction [32]. The formula
for calculating the MAPE value is shown in the
equation below [21].

MAPE =131, |yy—"| X 100 ©)

n is the number of data, y is a vector of actual values,

and ¥ is a vector of predicted values.

III. RESULT AND DISCUSSION

A. Support Vector Regression (SVR)

In the SVR model, the value of C is set to 10, 100, 1000
the value of gamma is set to 0.05, 0.005, 0.0005 and epsilon
is set to 0.05, 0.005, 0.0005. These hyperparameters are paired
with each testing data splits: 90:10, 80:20, and 70:30. The
experiment's findings are detailed in Table 1.

TABLE L SUPPORT VECTOR REGRESSION TEST RESULTS
Parameter 90:10 70:30
Plantat C 10 100 1000 1000
- Gamma | 0.05 | 0.005 | 0.0005 0.0005
Epsilon | 0.05 | 0.005 | 0.0005 0.0005
— 986 | 1000 | 100.0 100.0
MAPE 6.1 0.6 0.1 0.2
R’ 987 | 1000 | 100.0 100.0
STA  MaPE 1.7 0.2 0.0 0.2
. 979 | 1000 | 100.0 100.0
MAPE 3.0 0.3 0.0 0.0
. 832 | 998 | 100.0 100.0
MAPE 204 | 20 0.2 03 |
. 983 | 100.0 | 100.0 100.0
MAPE 36 04 0.0 0.0
—— 976 | 1000 | 100.0 100.0_|
MAPE 5.0 0.6 0.1 0.0
R’ 99.0 | 100.0 | 100.0 100.0 |
TAN napR 8.4 0.8 0.1 0.1 |
R’ 992 | 1000 | 100.0 100.0
SKE  ~MaPE 13 0.1 0.0 0.1
— 990 | 1000 | 100.0 100.0
MAPE 74 0.7 0.1 0.1
SBL R 95.3 100.0 100.0 100.0 |
MAPE 53 0.4 0.0 0.1
R 93 | 1000 | 100.0 100.0
TAM ["MaPE 38 | 04 | 00 00|
[’ 732 | 997 | 1000 100.0
590 'maPE | 62 | 06 | 01 01
- 850 | 998 | 1000 100.0
! MAPE 6.4 0.6 0.1 0.1
R? 731 | 997 | 100.0 100.0
SPA - "MAPE 6.6 0.7 0.1 0.1
R? 972 | 1000 | 100.0 100.0
TME  —\iapE 77 0.8 0.1 0.1
R? 600 | 996 | 100.0 100.0
TPU  "MapE 77 08 0.1 0.1
AMO- | R 987 | 1000 | 100.0 100.0
I | MAPE 3.0 0.4 0.0 0.1 |
AMO- | R? oLl | 999 | 100.0 100.0
2 [ MAPE | 94 | 09 | ol 02
R’ 988 | 1000 | 100.0 100.0
LDA ' "MAPE 58 0.6 0.1 0.1
R’ 829 | 998 | 1000 100.0
SBT  ["\MaPE 54 0.5 0.0 0.1




9%
oL

h

NVIY VISAS NIN

éﬂ’U‘

‘nery exsng NiN Jefem 6ueh uebunuaday uexibniaw yepn uedinbuad *q

‘yejesew njens uenelun neje yuy uesiinuad ‘uelode| ueunsnAuad ‘yeiw eAiey uesiinuad ‘ueniguad ‘ueyipipuad uebunuaday ynjun eAuey uedinbuad ‘e
Jlaquins ueyingaAusw uep ueswnjuesuasw eduey 1ul sin} eAiey yninjas neje uelbeqes dinbusw Buele|q *|

‘nery e)sns NN uizi edue) undede ynjuaq wejep 1ul i} eA1ey yninjas neje ueibeqas yeAueqiadwaw uep ueywnwnbusw Buele|iq g

Buepun-6uepun 1Bunpuig e3diD deH

From the test results, optimal parameters and data ratios
were obtained to predict the production quantity in the twenty
plantations. Fig. 2 shows the prediction results graph of the
Sei Kencana (SKE) plantation, where the attributes have
optimal parameter and ratio testing. The testing shown in the
figure uses a data ratio of 90:10, parameter C set to 1000,
gamma set to 0.0005, and epsilon set to 0.0005. This
experiment resulted an R? value of 100.0% with an error value
0f 0.0%.

421 — pata Test

Data Prediksi

40

Nilai Produksi

[} 1 2 3 4 5 6
Bulan

Fig. 2. Prediction result chart of Sei Kencana Plantation

B. Long Short-Term Memory

This research applies hyperparameter units to 64, 80, 120.
hen the epoch iteration is set to 400, 600, 1000. The activation
function used is relu. These hyperparameters are paired with
each scenario of data distribution ratio 90:10, 80:20, and
70:30. The experiment's findings are detailed in Table 2.

Parameter 90:10 70:30
Plantation Unit 64 80 120 120
Epoch | 400 | 600 | 1000 1000
MAPE 11 ] 10 | 178 16.1
R 93.9 | 98.1 | 97.9 726
AMOL 3R 43 | 2.1 | 365 57.6
R 863 | 920 | 916 69.0
AMO-2 I \ApE 49 | 07 | 223 46.4
R 999|995 | 998 99
LDz MAPE 20 | 29 | 815 88.1
R 99.5 | 99.9 | 98.3 937 |
BRT MAPE 10 | 03 | 157 212

Based on the experiments, optimal hyperparameters and
data ratios were obtained from the LSTM model in predicting
the quantity of palm oil production. Fig. 3 shows the
prediction results graph of the Sungai Pagar (SPA) plantation
using a data ratio of 90:10 with hyperparameters unit 64,
epoch 400, and relu activation function.

A —— Data Test
8.0 Data Prediksi

Nilai Produksi

65

] 1 2 3 B s 6
Bulan

Fig. 3. Prediction result chart of Sei Pagar Plantation

TABLE II. LONG SHORT-TERM MEMORY TEST RESULTS
Paraticter 90:10 70:30 Fig. 3 yields an R? value of 99.9% with an error value of
Plantation Unit 64 | 80 | 120 120 0.2%. It can be seen that the activation function works very
_Epoch 400 | 600 | 1000 1000 well for each prediction attribute. This can occur because the
SRO ﬁAPE 919‘26 929'17 Zz‘: ;)597'5; activation function used, namely relu, can overcome the
R 978 1996 1997 994 vanishing gradient, which hinders the model’s ability to learn
STA MAPE 20 1 10 1198 1604 and update information correctly.
R 97.5 1 99.8 | 999 | .. 99.7 2 ; ; ; ; ;
SIN MAPE 20 1 10 | 357 668 C. Comparison of Machine Learning Performance in Terms
_— R 948 | 997 | 989 | .. 95.1 of Performance Metric Evaluation
%APE ;;g - ;‘% ggg g;tz — Table 3 presents the models for machine learning and deep
SBE MAPE 17 T 16 Ta68 | 700 learning utilized for predicting crop yield, along with their
R 996 988 1 999 | . | 993 corresponding parameters.
R MAPE 20 | 26 | 51.0 443 |
TAN 5 APE 93964 9]9;)9 g?": gg‘g TABLEIL.  DIFFERENT PREDICTION ALGORITHM FOR CROP YIELD
: : > ! PREDICTION
SKE R’ 90.8 | 97.1 | 979 99.9
MAPE 4.6 27 | 177 47.8 Performance
SLI R? 99.9 | 999 | 994 99.5 Research Data Model Evaluation
MAPE 0.9 25 | 885 98.6 Metrics
R’ 97.3 | 93.1 | 93.9 96.7 ; R?0.77,
SHE MAPE 08 | 14 | 154 167 pap | Weed Vi MAPE 15.38,
R’ 973 | 99.9 | 994 99.7 prodicaon (speral | DN RMSE 721
S 4l o & s d t al
TAM " "MAPE 33 | 04 | 265 364 and temporal) kg/ha
7 99.6 | 98.7 | 84.2 97.1 ; : Random 2
=ay MAPE 08 | 13 | 138 18.5 l")"a:il_e _ (SYle,k} Forest BARER
R? 99.7 | 99.8 | 93.3 98.9 34 Tedicuon; i pania 2
SGH  'MaPE | 12 | 07 | 203 203 B and  Tempora | XGBoost | R%077
SPA R’ 99.9 | 98.1 | 97.5 959 Data) LST™M R?0.68
MAPE 02 | 1.7 | 150 18.5 Soyoean  Vidl
TME R’ 99.7 | 99.9 | 99.6 99.4 [33) Prediction (Spatial | CNN- R?0.78,
’}‘{{APE 9'9-62 91608 76.1 g;g and  Temporal | LSTM | RMSE329.53
3 ‘ - % . Data)
L 324
~
[
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Performance
Research Data Model Evaluation
Metrics
DNN R?0.720
Soybean  Yield 2
[36] Prediction ki o6
RF R?0.662
| Palm oil
(17 | production LSTM S
. 0
(temporal data)
[37] palm oil yield Genetic R?0.948,
| (temporal data) _Algorithm MSE 0.022
NDVI and LAI | Regression 2
[36] | data corn yield Analysis 00
SVM R20.77
Wheat yield
[39] prediction (spatial GPR R?0.79
and temporal data) N
RF R*0.81
Wheat yield
[40] prediction (spatial SVM R?0.75
| _and temporal data)
RMSE 800
, ; BPNN | yoha, R20.24
Rice yield
S : RMSE 744
[41] prediction (spatial RF )
kg/ha, R0.31
and temporal data)
SVM RMSE 737
kg/ha, R?0.33

IV. CONCLUSION

The prediction of oil palm production quantities using
SVR and LSTM models has been conducted on time series
data for 20 plantations. he optimal parameters and data ratios
were determined for each prediction attribute, resulting in the
best performance for each model. For the SVR model, the
optimal data ratios and parameters were 90:10, 80:20, and
70:30, with C, gamma and epsilon (100, 0.005 and 0.0005),
(1000, 0.005 and 0.0005) yielding an R? value of 100% and
MAPE of 0.0%. Meanwhile, the LSTM model, utilizing a data
ratio of 90:10, unit = 64, and epoch = 400, achieved an R?
value of 99.99% and MAPE of 0.2%. As per the research
findings, the SVR model outperforms the LSTM model, as
evidenced by the SVR's error value of 0.0%. This highlights
the SVR model's superior performance compared to the
LSTM model.

The superiority of SVR arises because in situations with
limited data, SVR can establish better non-linear relationships
compared to LSTM. Previous studies in this research utilized
different datasets. Time series data from 2019-2023 were
obtained from one state-owned company focusing on palm oil
and rubber located in Riau, Indonesia, which currently
consists of a total of 20 plantations. This study also compared
algorithms with higher computational complexity, such as
LSTM. Like other studies, this research also has limitations.
The dataset used is relatively small, covering only a 5-year
period. Based on the SVR model's performance reaching
100%, this model can be used as a reference for predicting the
production quantity of other types such as sunflower oil, olive
oil, corn oil, or even rubber, tea, and similar products using
time series data.
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BUKTIACCEPTED EMAIL

Delvi Hastari Sistem Informasi <12050320385@students.uin-suska.ac.id>

Decision on submission to International Conference on Circuit, Systems and
Communication (ICCSC 2024),

Microsoft CMT <email@msr-cmt.org>

Balas Ke: Bilal Aghoutane <bilal.aghoutane@uit.ac.ma>

Kepada: Delvi Hastari <12050320385@students.uin-suska.ac.id>
Cc: mohammed.elghzaoui@usmba.ac.ma

Dear Delvi Hastari,

We are notifying you of your paper stutus for 2024 International Conference on Circuit, Systems and
Communication ,

Paper ID: 260

Title: Palm Oil Production Prediction Using Support Vector Regression Algorithm And Long Short-Term
Memory

Status ! Revision

It is our real pleasure to inform you that your paper has been accepted in International Conference on
Circuit, Systems and Communication (ICCSC 2024), with minor revision as indicated in the review report
provided in your CMT account related to this event.

To confirm your participation, please finish your payment of the fees before 24 May 2024 into the
account of the partner of this event “NAASRM Association”:

1) Authors must submit the camera-ready version of the paper by updating the existing version, using
ICCSC 20824 CMT online submission system (before May 24, 2824).

2) Registrations: (Deadline May 24, 2023) htips:/ficesc.info/reg.himl

3) After payment, please complete this registration form: hitps./forms.gle/9fKuVAdipaWXwuCB6

Conference chair

To stop receiving conference emails, you can check the 'Do not send me conference email' box from your
User Profile.

Microsoft respects your privacy. To learn more, please read our Privacy Statement.
Microsoft Corporation

one Microsoft Way
Redmond, WA 98052

28 April 2024 pukul 05.11
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Anda memiliki ekstensi yang diinstal, yang dapat memengaruhi kualitas panggilan

7

P Program Chair (Presentasi)

28-29/06/2024

WELCOME!

\ FATIMA KIOUA...
/' We are thrilled o have you join us for this exciting gathering of brilliant minds in the circu,
systems, and communications field.
The ICCSC s a prestigious event that brings together researchers, academicians, industry
professionals, and students from around the world to share knowledge, exchange ideas, and

explore the latest advancements in tis rapidly evolving doman.

Prof. Mohammed EL GHZAOUI
Chairman of ICCSC2024 SERGHINI ELAA...
L
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Anda memiliki ekstensi yang diinstal, yang dapat memengaruhi kualitas panggilan

é Farhad Shahnia (Presentasi)

Microgrid in simple words

* Interconnected networks of loads and distributed energy
resources (DERs)
* High penetration of renewable energy resources

DERs usually refers to :

+ smaller-size generation units

« distributed mainly in distribution systems
« concentrated mainly closer to the loads.

15.26 | dsc-skey-kgc
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Delvi Hastari sedang melakukan presentasi
Delvi Hastari Sistem Informasi sedang membagikan

Introduction
layarnya

© Hak cipta milik UIN Suska Riau State Islamic University of Sultan Syarif Kasim Ri:

o Hak Cipta Dilindungi Undang-Undang
_.. .Cm.l 1. Dilarang mengutip sebagian atau seluruh karya tulis ini tanpa mencantumkan dan menyebutkan sumber:
Amf hv a. Pengutipan hanya untuk kepentingan pendidikan, penelitian, penulisan karya ilmiah, penyusunan laporan, penulisan kritik atau tinjauan suatu masalah.
H{]) _ b. Pengutipan tidak merugikan kepentingan yang wajar UIN Suska Riau.

unsuscaray 2+ Dilarang mengumumkan dan memperbanyak sebagian atau seluruh karya tulis ini dalam bentuk apapun tanpa izin UIN Suska Riau.
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D.1 Review dari Reviewer

View Reviews

Paper ID
260

Paper Title

Palm Oil Production Prediction Using Support Vector Regression Algorithm And Long Short-
Term Memory

Reviewer #1

Questions
1. Comments to authors
1. A comparative table should be included (performance analysis of other research
works using similar parameters)
2. References must be in the same format

Buepun-Buepun 1Bunpuiqg e3di yeH

3. The advantages and limitations must be mentioned
4. Is this method applicable to other type of oil production? Have you studied about
this?

Reoviewer #2

Questions

1. Comments to authors
- The authors apply a theoretical investigation to study the Palm Oil Production
Prediction Using Support Vector Regression Algorithm And Long Short-Term Memory
1.The author should give more of the motivation why they choose the E Palm Oil
Production Prediction in introduction

2. The authors should give the role do oil palm plantations play in the agricultural
industry nowadays based on this study.

3. According to the tests, which model is superior: SVR or LSTM

4. The authors shpould give the error value associated with the Support Vector
Regression model

neiy eysnsg NN Y!iw e}dido jey @

In general, the manuscript has a correct methodological structure. But for my opinion
he authors should making a major revision on this manuscript. | hope that authors
reconsider these all points, and they clarify some issues

D.2 Catatan dari Reviewer
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View Chair Note

Paper ID

260

Paper Title

Palm Oil Production Prediction Using Support Vector Regression Algorithm And Long Short-
Term Memory

QUESTIONS

1. Informations & report plagiarism :

The similarity index of your paper is 18% which is high. You should to reduce it below 15%.
Here is the link to the similarity report of your paper.
https://drive.google.com/file/d/1zqry69AsvebZ TemknMJ4BNDddw1K6B6X/view?usp=sharing

D.3 Bukti Revisi

Jaquuns ueyjngaAusw uep ueywnjuesusw edue) 1ul Sin) eAJey yninjes neje ueibeges diynbusw Buele|iq °|

Submissions Help Center ~ Select Your Role . Author ~  ICCS( Delvi Hastari ~

Author Console

tetoft w of]s w show B 50 100 A CoarnFies

Paper ID Title
Fies Stals  Actions
Paim Oil Production Prediction Using Support Vector Submission files:
Regression Algorithm And Long Short-Term Memory (®DELVI HASTARI_Paim Oil Production Prediction
Show abstract Using Support Vector Regression Algorithm And Lon
e Y y % Revision
Short-Term Memory.doc o Revision:
eviews
260 cték @ Eait
Revision Files: ;\ME Revision

jon Prediction

@ DELVI HASTARI_Palm Ol Pro
Using Support Vector Regres Algorithm and Long
Short-Term Memory pdf
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REGISTRASI

Form Registrasi

|ESG aeee

International Conference on Circuit, Systems and Communication
E}WE‘ June 28-29, 2024, Fez, Morocco (virtual)
‘!'

ICCSC 2024 - Registration form

Thanks for filling out the Exit Ticket! See you next time!

Formulr ini dibuat d luar domain Anda | 2porkan Penyalahounaan - Persyaratan | ayanan - Kebijakan Privasi

Google Formulir

Bukti Pembayaran

[ INVOICE

NAASRM - National Associafion for Applied Scientific Research- Date:

MOROCCO Invoice No. 2602024

Bill to: Delvi Hastari

Event Circu s and Communication
Paper ID
Paper title upp Regression Algefithm and Long Short-Term
Memory
QrYy DISCRIPTION AMOUNT
: UsD 150
USD 150
T' he publication fee is now availab he conference
it h wiring. please wire to the following bank account.
Fleuse note thot all bank transfer charges must be paid by the author
Bank Name BMCE BANK OF AFRICA
Beneficiary Name NAASRM ASSOCIATION
Bank Address Lot NP7 Al rr v.:qv" ib El arabi, 14000, Kenitra

Bank Tel.

Beneficiary Account No. (RIB)
Beneficiary Account No. (IBAN)
Swift Code

From the
Orgarnizing n
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Paper Title
Palm Oil Production Prediction Using Support Vector Regression Algorithm And Long Short-
Term Memory

Abstract

Currently, palm oil plantations play an essential part of the agricultural sector, especially in
the worldwide palm oil supply network. The global expansion of palm oil plantations has been
swift, and Indonesia and Malaysia are expected to maintain their dominance in the export of
vegetable oil. Palm oil produced by one company, which has 20 plantations spread across
Riau, sometimes experiences fluctuations, both increases and decreases, in the previous
period. This often occurs throughout the period, with a significant decline in production. This
trend of fluctuations has raised concerns among parties facing uncertainty and risk in palm oil
trading, and it affects the income of small farmers, which in tum impacts national revenue in
the long term. An effective approach needs to be taken by predicting the production volume
based on data from a specific period. Many techniques can be used for prediction, as has
been done in previous research. However, this study applies a more consistent technique by
using Support Vector Regression (SVR) and Long Short-Term Memory (LSTM) models. As
per the research findings, the SVR model outperforms the LSTM model, as evidenced by the
SVR's error value of 0.001%. This highlights the SVR model's superior performance
compared to the LSTM model. Based on the SVR model's performance reaching 100%, this
model can be used as a reference for predicting the production quantity of other types such
as sunflower oil, olive oil, com oil, or even rubber, tea, and similar products using time series
data.

Authors

Delvi Hastari - 12050320385@students.uin-suska.ac.id
Mustakim Mustakim - mustakim@uin-suska.ac.id

Rice Novita - rice.novita@uin-suska.ac.id

M Afdal - m.afdal@uin-suska.ac.id

Camera Ready Files
DELVI HASTARI_Palm Oil Production Prediction Using Support Vector Regression Algorithm
and Long Short-Term Memory _Camera Ready.pdf (637.9 Kb, 5/30/2024, 10:22:14 PM)



AVIY VSNS NIN

‘nery eysng NiN uizi edue) undede ynjuaq wejep 1ul Sin} eAiey yninjas neje ueibeqes yeAueqiadwaw uep uejwnwnbusw Buele|q 'z

)

v
0

f
£

&

‘nery e)sng NiN Jefem BueA uebunuaday uexibniaw yepn uedinbusad 'q

‘yeesew nens uenelun neje ynuy uesinuad ‘ueiode| ueunsnAuad ‘yeiw| eAiey uesiinuad ‘ueniguad ‘ueyipipuad uebunuaday ¥ynun eAuey uedinbuad ‘e

h

:Jaquuns ueyingaAusw uep ueywnjuesusw edue) Ul Sin} eAJey yninjas neje uelbeqas diynbusw Bueleq |

£
!

Buepun-Buepun 16unpuijig e3did ¥eH

DAFTAR RIWAYAT HIDUP

Delvi Hastari atau akrab dipanggil Delvi, lahir di Medan pada
tanggal 19 Juli 2002. Anak dari pasangan Bapak Sutami dan
Ibu Rina Erwita merupakan putri sulung dari dua bersaudara.
Pada tahun 2007 peneliti memulai pendidikan dengan masuk
TK Cendana Kec.Teluk Belengkong, Indragiri Hilir dan lulus
di TK Suntai pada tahun 2008. Pada tahun yang sama peneli-
ti melanjutkan pendidikan di SDS 045 Suntai, PT. THIP Wil
1 Suntai Estate Kecamatan Mandah, Indragiri Hilir kemudian
menamatkan sekolah dasar pada tahun 2014 di SD Negeri 029 Padang Mutung.
Pada tahun 2014 peneliti melanjutkan pendidikan di SMP Negeri 1 Kampar dan
o lulus pada tahun 2017, ditahun yang sama peneliti melanjutkan pendidikan di S-
< MA Negeri 1 Kampar Timur dengan jurusan Ilmu Pengetahuan Alam (IPA). Sete-
lah menyelesaikan pendidikan sekolah pada tahun 2020, ditahun yang sama pula
peneliti melanjutkan pendidikan ke Perguruan Tinggi dan diterima menjadi ma-
hasiswa Program Studi Sistem Informasi Fakultas Sains dan Teknologi Universi-
tas Islam Negeri Sultan Syarif Kasim Riau melalui jalur SNMPTN. Selama masa
perkuliahan, peneliti bergabung dalam Organisasi Puzzle Research Data Technolo-
gy (PREDATECH) UIN Sultan Syarif Kasim Riau. Pada penelitian tugas akir ini,
peneliti mengambil topik Data Mining dengan judul “Palm Oil Production Predic-
tion using Support Vector Regression Algorithm and Long Short-Term Memory”
msehingga terselesaikan pula kuliah Strata-1 (S1) peneliti pada tahun 2024. Untuk
:5_{ menjalin komunikasi yang baik dengan peneliti baik dari dalam kampus maupun
® luar kampus dapat menghubungi kontak melalui e-mail delvihastaril9@gmail.com.
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SURAT PERNYATAAN

Saya yang bertanda tangan dibawah ini:

Nama :  Delvi Hastari

NIM : 12050320385

Program Studi : Sistem Informasi

Judul Tugas Akhir : Palm Oil Production Prediction using Support

Vector Regression Algorithm and Long Short-Term
Memory

Menyatakan bahwa akan melengkapi seluruh kelengkapan administrasi
Tugas Akhir Program Studi Sistem Informasi Fakultas Sains dan Teknologi
Universitas Islam Negeri Sultan Syarif Kasim Riau berupa bukti pelaksanaan
conference secara lengkap. Demikian yang dapat Saya sampaikan dengan
sungguh — sungguh. Kami ucapkan Terima Kasih.

Pekanbaru, 3 Juli 2024




