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Program Schedule 

Day 1: Wednesday, October 19th 2022 
Time (GMT +7) Activity 
08.00 – 13.00 Online Registration Open 
13.00 – 14.00  Online Conference Information 

 

Day 2: Thursday, October 20th 2022 
Time (GMT +7) Activity 
07.00 – 08.00 Offline Registration  
08.00 – 09.00  Opening 

Indonesia Raya and Bela Negara Anthem 
Welcoming speech  
Welcoming speech 
Welcoming speech 
Welcoming speech 

09.00 – 09.45 Keynote Speaker 1 
09.45 – 10.30 Keynote Speaker 2 
10.30 – 11.15  Keynote Speaker 3 
11.15 – 12.00  Keynote Question and Answer Session 
12.00 – 13.00 Break 
13.00 – 16.00 Parallel Session 1 

 

Day 3: Friday, October 21th 2022 
Time (GMT +7) Activity 
08.00 – 08.10 Opening 
08.10 – 10.00 Parallel Session 2 
10.00 – 10.20  Awarding (Best Paper and Best Presenter) 
10.20 – 10.30 Program Evaluation 
10.30 – 10.40  ITIS 2023 General Chair Speech 
10.40 – 11.00 Closing 

 

PARALLEL SESSION ITIS 2022 

THURSDAY, OCTOBER 20, 2022 

TIME : 13.00 – 16.00 (GMT +7) 

 

Parallel Session – 1 : Information System A (Offline 1) 

NO ID PAPER TIT
LES 

1st AUTHOR 

1 1570841870 Borneo Smart Forest Information System for Management 
of Dipterocarp Plants in Kalimantan Rainforest 

Masna 
Wati 

2 1570844146 Analysis of Factors Affecting Subscription Interest on Netflix 
Using UTAUT2 

   Arista Pratama 

3 1570845387 Alignment of Business Goals with IT Goals by 
Measuring the Level of Capability Using Cobit 5 

Siti 
Mukaromah 

4 1570846713 Implementation of Weighted Product Method as Multi-Criteria 
Decision Making (MCDM) in Vendor Selection 

Abdul Rezha Efrat 
Najaf 
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5 1570847149 Evaluation of Campus Event Management Information System 
Using System Usability Scale Method 

Rizka Hadiwiyanti 

6 1570846761 Risk Management Capability Level of Mail Information 
System in the Government of Surabaya 

Anita Wulansari 

7 1570837503 Understanding the Acceptance of Smartwatch Application on 
Football Players as a Performance Monitoring Tools 

Tri Lathif Mardi 
Suryanto 

 

Parallel Session – 2 : Information System B (Zoom Room 1) 

NO ID PAPER TIT
LES 

1st AUTHOR 

1 1570839828 Measurement Model User Experience and Technology 
Acceptance for Implementation Virtual Booth in Marketplace 

Henry Widjaja 

2 1570840754 Antecedents of the E-Learning Adoption in Adamson 
University During Pandemic COVID 19: The Higher Education 
Students' Perspectives 

Lianna Wijaya 

3 1570843536 Implementation of Gamification Learning to Increase Student 
Motivation and Engagement in Flipped Learning 

Raden Budiarto 
Hadiprakoso 

4 1570844563 Customer Segmentation Based on Recency Frequency 
Monetary (RFM) and User Event Tracking (UET) Using K-
Means Algorithm 

Achmad Solichin 

5 1570827801 Perception and E-Learning Readiness Mulawarman  University Fahrul Agus 

6 1570823238 Selection Modification of Model in Profile Matching Algorithm 
for Admission and Placement of Assistant Members 

Irawan Dwi Wahyono 

7 1570838830 Fostering Student Engagement in E-Learning Using Mobile 
Technology 

Fatima Vapiwala 

 

Parallel Session – 3 : Informatics A (Offline 2) 

NO ID PAPER TITLE
S 

1st AUTHOR 

1 1570829947 Integrated Deep Learning System for Car Damage Detection and 
Classification Using Deep Transfer Learning 

Daniel Widjojo 

2 1570843542 An Algorithm for Selecting the Head and Tail of an Intact Fish 
in the Overlapping Multi-Fish Image for Detecting Fish 
Freshness 

Eko Prasetyo 

3 1570846659 Single Channel EEG Based Biometric System Muhammad Afif 
Hendrawan 

4 1570838595 Wind Speed Time Series Modeling Under Least Square Error 
and Genetic Algorithm 

Mohammad Abu 
Jamiin 

5 1570843260 Reinforcement Learning for Automatic Cryptocurrency Trading Andreas Nugroho 
Sihananto 

6 1570843696 Implementation of Quantile Regression Neural Network Model 
for Forecasting Electricity Demand in East Java 

Aviolla Terza 
Damaliana 

7 1570846298 Classification of Javanese Script Using Convolutional Neural 
Network with Data Augmentation 

Muhammad 
Muharrom Al 

Haromainy 
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8 1570832748 Eleven Degree of Freedom Humanoid Upper Body Robot SIBO Padma Nyoman 
Crisnapati 

9 1570846644 Using Genetic Algorithm for Wide Yet Even Scattering of Game 
Objects: Applications on Irregular Levels and Involving Multiple 
Objects 

Pratama Wirya 
Atmaja 

 

Parallel Session – 4 : Informatics B (Offline 3) 

NO ID PAPER TITLES 1st AUTHOR 

1 1570843630 Forecasting Model of Wind Speed and Direction by 
Convolutional Neural Network - Deep Convolutional Long Short 
Term Memory 

Anggraini Puspita Sari 

2 1570845424 Implementation of Fog Computing on the Multiple Smart Home 
Scenario 

Agus salim 

3 1570826094 Indonesia's Open Unemployment Rate Prediction System Using 
Deep Learning 

Basuki Rahmat 

4 1570846090 Development of Extraction-Based Text Summarization 
Application to Improve Children's Literacy in Storybook 
Reading 

Tresna Maulana 
Fahrudin 

5 1570846492 Optimization of Single Exponential Smoothing Using Particle 
Swarm Optimization and Modified Particle Swarm Optmization 
in Sales Forecast 

Made Hanindia Prami 
Swari 

6 1570846622 Forecasting the Inflation Rate in Indonesia Using 
Backpropagation Artificial Neural Network 

Agung Mustika Rizki 

7 1570846806 Car Classification Based on Image Using Transfer Learning 
Convolutional Neural Network 

Wahyu S J Saputra 

8 1570847060 Stacking Ensemble Methods to Predict Obesity Level in Adults I Gede Susrama Mas 
Diyasa 

9 1570843657 Comparison of Sequential Feature Selection Performance with 
Various Dimensional Data to Produce Optimal Classification 

Ani Dijah Rahajoe 

 

Parallel Session – 5 : Informatics C (Zoom Room 2) 

NO ID PAPER TITLE
S 

1st AUTHOR 

1 1570831574 Comparison of Three Crawling Libraries for Providing Herbal 
Information Resources 

Vincentius Riandaru 
Prasetyo 

2 1570832363 DNA Cryptography Based on NTRU Cryptosystem to Improve 
Security 

Dwiko Satriyo. U. Y. 
S 

3 1570833437 Analysis of Consumer Satisfaction Levels with GoRide Services 
Using the Support Vector Machine (SVM) Classification 
Method 

Virginia Ursula Lalian 

4 1570833555 Classification of Teenager Aggressiveness Using K-Nearest 
Neighbor Method 

Heliza Rahmania 
Hatta  

5 1570839156 Identification of Semi-Solid Liquids Using Photodiode 
and RGB Sensor with S-NN Method 

Noor Suryaningsih 

6 1570841296 Soceng Warriors: Game-Based Learning to Increase Security 
Awareness Against Social Engineering Attacks 

Raden Budiarto 
Hadiprakoso 
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7 1570842273 Realtime Simulation Platform for Rocket Using Visual 
Programming 

Fikana Mahardika 
Cantri 

8 1570843128 A Comparative Study of Cuckoo and Any.Run in Basic 
Dynamic Malware Analysis 

Kamila Rizqina 

9 1570843135 Analysis of Centralized Vs Decentralized of Electronic Voting Zidna Wildan Alfain 

10 1570840771 Grouping Madura Tourism Objects with Comparison of 
Clustering Methods 

Achmad Jauhari 

11 1570841925 Word Ambiguity Identification Using POS Tagging in 
Automatic Essay Scoring 

Husni Husni 

12 1570843227 Usability Evaluation of Academic Information System Using the 
WEBUSE Method: A Study on University of Trunojoyo Madura 
Web Portal 

Fitri Agustina 

13 1570843667 Water Requirement Prediction System Using Multi-Factors High 
Order Fuzzy Time Series Method 

Achmad Jauhari 

14 1570843678 K-Means and K-Medoids Clustering Methods for Customer 
Segmentation in Online Retail Datasets 

Fifin Ayu Mufarroha 

 

  Parallel Session – 6 : Informatics D (Zoom Room 3) 

NO ID PAPER TITLES 1st AUTHOR 

1 1570846837 Performance of Root-Mean-Square Propagation and Adaptive 
Gradient Optimization Algorithms on Covid-19 Pneumonia 
Classification 

Budi Nugroho 

2 1570843146 Development of Final Year Project System (FIPOS) Based on 
Website with One-Time Password 

Muhammad Irfan 
Cahyanto 

3 1570843406 Analysis of SQL Injection Attack Detection and Prevention on 
MySQL Database Using Input Categorization and Input Verifier 

Alya Aiman Salsabila 
Arif 

4 1570843622 Implementation Password Stealing Attack Against Saved 
Passwords on Computer Browsers Using Digispark Attiny85 

Farid Akram 

5 1570843634 Real-Time Vision Image Processing Based on LabVIEW and 
Microcontroller Controlled Parallel Robot 

Surin Subson 

6 1570844416 Flood Early Warning System Using River Water Level 
Prediction with Artificial Neural Network (CASE STUDY 
JAKARTA) 

Dimas Bagus Saputro 

7 1570846697 Graphical User Interface for RYU Software Defined Network 
Controller 

Nguyen Viet Ha 

8 1570846821 Attendance System Using Two Factor Authentication Based on 
Secure App with Flutter 

Donny Irwansyah 

9 1570846787 Political Campaign Strategy on Social Media Using Finite State 
Machine 

Aryo Nugroho 

10 1570844958 Online User Reviews Investigation Towards Madura Island 
Tourism Using Latent Semantic Analysis 

Ari Basuki 

11 1570842242 Comparison of LSTM and GRU in Predicting the Number of 
Diabetic Patients 

Eka Mala Sari 
Rochman 
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12 1570842602 Face Recognition to Determine Visitor Attraction Using 
Residual Deep Neural Network 

Budi Dwi Satoto 

13 1570843129 Automatic Text Summarization of Madura Tourism Articles 
Using TF-IDF and K-Medoid Clustering 

Yoga Dwitya 
Pramudita 

 

Parallel Session – 7 : Engineering A (Zoom Room 4) 

NO ID PAPER TITLES 1st AUTHOR 

1 1570832735 Kalman and Butterworth Filter Comparison for GPS and 
Magnetometer Sensors 

Tanya Porang 

2 1570832748 Eleven Degree of Freedom Humanoid Upper Body Robot SIBO Padma Nyoman 
Crisnapati 

3 1570832901 Camera Calibration Algorithm for Industrial Robot Louie Villaverde 

4 1570832954 Experimental Four-Wheel Tractor by GPS Tracking System Phummarin 
Thavitchasri 

5 1570839121 Representation of Soccer Robotics in the Fastest Trajectory 
Tracking 

Achmad Ubaidillah 

6 1570839325 Technical, Economical, Environmental Feasibility of Solar PV 
System for Sustainable Shrimp Aquaculture: A Case Study of a 
Circular Shrimp Pond in Indonesia 

Nizar Amir  

7 1570841504 Application of Sensors in Arduino as a Control in Smart Home 
Systems 

A S Romadhon 

8 1570842306 Sentiment Analysis of Government Policy Management on the 
Handling of Covid-19 Using Naive Bayes with Feature Selection 

Aeri Rachmad,  

9 1570843722 Design of Garbage Collection Robots in Tourism Area (Beach) 
with Artificial Neural Network Method 

Hanifudin Sukri 

10 1570845478 Design of Integrated Substrate Waveguide (Siw) Planar Horn 
Antenna 

Kunto Aji Wibisono  

11 1570845668 Autonomous Museum Tour Guide Robot with Object Detection 
Using Tensorflow Learning Machine 

Faikul Umam 
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FRIDAY, OCTOBER 21, 2022 

TIME : 08.00 – 10.00 (GMT +7) 

Parallel Session – 8 : Information System & Informatics (Zoom Room) 

NO ID PAPER TITLES 1st AUTHOR 

1 1570838748 Diagnosis System of Cattle Diseases Using Case-Based 
Reasoning and Nearest Neighbor Similarity Methods 

Devie Rosa 
Anamisa 

2 1570828485 Path Planning and Smoothing in Maze Exploration Using 
Virtual Mobile Robot-Based Modified PRM 

Muhammad Fuad 

3 1570843519 Rice Commodity Crisis Prediction for Food 
Resilience in Indonesia 

Trisita 
Novianti 

4 1570843605 Stalk Rots Diseases of Corn Classification Using Morphology 
Closing and Convolutional Neural Network 

Wahyudi Setiawan 

5 1570843852 Mapping of Salt Field Using Drone for Geographic Information 
System (GIS) 

Muhammad Yusuf 
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Antecedents of the E-Learning Adoption in Adamson
University during Pandemic COVID-19: The Higher Education
Students’ Perspectives

Lianna Wijaya; Lourdes Lasian; Noe Enriquez

Publication Year: 2022 , Page(s): 113  - 118
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Achmad Jauhari; Devie Rosa Anamisa; Fifin Ayu Mufarroha;
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Publication Year: 2022 , Page(s): 119  - 123



Grouping Madura Tourism Objects with
Comparison of Clustering Methods

Achmad Jauhari; Devie Rosa Anamisa; Fifin Ayu Mufarroha;

Ika Oktavia Suzanti

2022 IEEE 8th Information Technology International Seminar

(ITIS)

Year: 2022



Soceng Warriors: Game-Based Learning to Increase Security
Awareness Against Social Engineering Attacks
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Publication Year: 2022 , Page(s): 124  - 129



Soceng Warriors: Game-Based Learning to
Increase Security Awareness Against Social
Engineering Attacks

Salsa Alma’ariz; Raden Budiarto Hadiprakoso; Girinoto;

Nurul Qomariasih

2022 IEEE 8th Information Technology International Seminar

(ITIS)

Year: 2022



Application of Sensors in Arduino as a control in Smart
Home

Ahmad Sahru Romadhon; Vivi Tri Widyaningrum
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Abstract— Diabetes is one of the chronic diseases that many 
people have. This diabetes disease experienced a significant 
increase during the pandemic, which could cause numerous 
deaths. One way to help hospitals prevent too many diabetic 
patients is to predict the number of diabetic patients. We used 
the LSTM (Long Short-Term Memory) method to predict 
diabetic patients. The study was conducted using patient data 
from the Modopuro Health Center, Mojokerto Regency. The 
prediction process manually calculates the data, then looks for 
the correlation of the data according to the LSTM method, 
namely identifying the autocorrelation coefficients at two to 
three different time lags. The data observed is daily from 
January 2, 2021, to April 20, 2022, with as many as 345 data. 
From the calculation results, the RMSE value is 3.184, while the 
GRU produces an RMSE of 1.727. It concluded that the GRU 
could better predict the number of visits of diabetic patients in 
internal medicine polyclinics.

Keywords: Diabetes, prediction, LSTM, GRU

I. INTRODUCTION 

In Indonesia, the number of diabetics has significantly 
increased. A metabolic disease known as diabetes mellitus 
(DM) is characterized by persistently high blood sugar levels.
Diabetes affected 9.3% of the adult population worldwide in 
2019. The expected increase will amount to almost 11% of the 
world's population by 2045 [1]. This can cause death and has 
an impact on quality of life. Especially during this pandemic, 
the rise in diabetic patients can cause various complications in 
the organs in the body. Even with the threat of Covid-19, the 
risk of being exposed to the virus will be faster with a large 
percentage of deaths if the patient has a history of this chronic 
diabetes disease [2].

Research on predicting future events with high accuracy is 
still being carried out until now. In the era of artificial 
intelligence (Artificial Intelligence) today, many still use 
traditional statistical methods. In line with the times, machine 
learning has undergone many developments in various 
scientific fields. This development is also in terms of 
forecasting time series data [2]. An algorithm that mimics the 
human brain's workings is known as machine learning. This 
machine can learn events from past events. The human brain 
receives and stores a lot of information and memory 
continuously and gradually, so the more data or information it 
learns, the more intelligent the machine is humans can think 
more accurately to solve various problems [2].

A neural network is one method that implements machine 
learning models. A model that is inspired by how the human 
brain works are called a neural network. In the neural network 
method, there is a model to analyze forecasting problems, 
namely the Recurrent Neural Network. However, in 1997 
modeling using the Recurrent Neural Network began to 
develop a new model which is a better version of the RNN 
(Recurrent Neural Network) to solve dependency problems in 
the long term, the latest version of the RNN model is known 
as the Long Short-Term Memory (LSTM) [3]-[4].

An evolution of the RNN method, LSTM (Long Short-
Term Memory) stores information that is updated by three 
distinct gates—the Input gate (for input), the Forget gate (for 
main), and the Output gate (for output). because when the 
range of values between layers in an architecture change, 
RNN has issues with vanishing and expanding gradients. As a 
result, the RNN's disappearance gradient issue was solved by 
the development of the LSTM. Because LSTM can remember 
several sets of information that have been stored for a long 
time and delete information that is no longer relevant, the 
algorithm of the LSTM method is better at processing, 
predicting, and classifying data based on a specific time 
sequence [5]-[6].

The Gated Recurrent Unit (GRU) is a Deep Learning 
algorithm whose performance is comparable to that of the 
LSTM. However, the GRU only has two gates, the update 
gate, and the reset gate. By demonstrating a higher level of 
accuracy, several studies demonstrate that the performance of 
GRU is superior to that of SVM [7]. Meanwhile, GRU has 
fewer parameters than LSTM, so it is suitable for small data, 
to avoid overfitting. In addition, GRU provides faster 
convergence and the results can be compared with LSTM. The 
advantage of GRU is that the computational process is simpler 
than LSTM, but has equivalent accuracy and is quite effective 
in reducing the missing gradient problem [8].

The contribution of this research is to get a predictive 
value that minimizes errors by modified architectural 
modeling on the LSTM which is compared with the GRU 
regarding the prediction of the number of visits by diabetes 
mellitus patients at the internal medicine clinic at the 
Modopuro Health Center, Mojokerto, Indonesia.
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II. LITERATURE REVIEW

A. Diabetes Mellitus
Diabetes Mellitus (DM) is a condition that a person has 

had for a long time and is characterized by an abnormality in 
blood glucose (sugar) levels that are higher than the normal 
limit. This includes the person's blood sugar level at the same 
time or more than 200 mg/dl, as well as their current blood 
sugar levels. Patients who are fasting at or above 126 mg/dl
(Misnadiarly, 2006). This disorder is rarely recognized by the 
sufferer. This makes DM uncontrollable and causes 
complications that can cause death in the sufferer. This DM is 
called the silent killer because its presence is rarely 
recognized. DM can attack and cause complications in all 
human organs, from the skin to the human heart [1].

1.9% is a large percentage of the prevalence of diabetes 
mellitus in the world and has listed DM as the seventh leading 
cause of death or killer in the world. Meanwhile, in 2013 the 
number of cases of diabetes in the world was 382 million, 
where the proportion of type 2 diabetes was 95% of the world's 
population, this has been stated to the International Diabetes 
Federation (IDF). Other sources state that the prevalence of 
cases of type 2 diabetes mellitus is 85-90% [9].

In 2013, In Indonesia, diabetes mellitus was found in 2.1% 
of the population. The prevalence of diabetes mellitus in 2007 
was 1.1%, so this percentage is higher. A total of 31 provinces 
in Indonesia experienced a DM prevalence of 93.9%, which
indicates a significant increase in the prevalence of diabetes 
mellitus [10].

B. Prediction
Predicting a variable's value concerning a previously 

established value or a variable with a relationship is known as 
a prediction. Meanwhile, in 1986, an expert presented his 
opinion on forecasting, namely, the forecasting and planning 
process determines what decisions will happen in the future. 
The purpose of forecasting is to produce forecasting results 
that can minimize previous forecasting errors [2]-[3].

Based on previous research, the writer can conclude that 
the notion of forecasting is the process of predicting an event 
that has not yet occurred which serves to predict events that 
will occur in the future by considering data from the past. 
Forecasting basis is also obtained on the expertise of the 
assessment of data, which is sorted based on historical data 
and experience.

Time series data is information that has been collected 
over time to show how activities have changed over time. The 
results of time series analysis make it possible to see the 
relationship of one event to other events. Time series data are 
contained in stock sales charts, forecasting the number of 
vehicles on the highway, or the growth in population density 
in an area. The time series method is a quantitative prediction 
based on the results of pattern analysis on the relationship 
between the variables to be searched for (dependencies) and 
related variables (independent), and changes from time to time 
such as weeks, months, quarters, quarters, semesters, years, 
etc. The purpose of this method is to obtain patterns in the past 
series and extrapolate these patterns in the future so that the 
results can be used as reference material for predicting future 
values. Meanwhile, from the diabetes visitor data obtained, 
through the data transformation process, the parameters used 
are the date and the amount of the existing data [1].

C. Normalization
The data that has been collected is then preprocessed. To 

reduce the error rate, the dataset undergoes a normalization 
process by transforming the actual data into data with an 
interval range of 0 to 1. The technique used in the 
normalization process is min-max scaling [8]. The equation 
used to normalize the data using min-max scaling can be seen 
in Equation 1.

X′  =   x – min (x)
max(x) – min(x) (1)

where,
X', is the normalized data where x is the data to be normalized.
min(x) is the smallest data in actual data and max(x) is the 
largest data in actual data

D. LSTM (Long Short Term Memory)
Long Short-Term Memory (LSTM) is a processing model 

of the Recurrent Neural Network (RNN). The Recurrent 
Neural Network (RNN) is modified in this model by adding 
a memory cell that can store information for a long time.
When processing long sequential data, LSTM is utilized to 
circumvent the vanishing gradient of RNN [11].

A cell, input gate, output gate, and forget gate are 
typically the components of an LSTM. In LSTM, cells are 
entered and stored for a while. The function of each gate is as
follows:
- The forget gate controls how much of the value stays in 

the cell.
- the output gate controls how much of the cell's value is 

used to calculate the LSTM unit's activation output.
Long Short-Term Memory (LSTM) architecture is 
depicted in the image below.

Fig. 1. Long Short-Term Memory (LSTM) Architecture

In Fig. 1, the LSTM model has a different processing way 
from the RNN architecture. The difference between the two 
is that there is an additional signal that is used from a one-
time process to the next, which is called context and is 
represented by the symbol.

The data entered in the forget gates will be processed 
according to the information and the process of selecting data 
for subsequent storage in the memory cell is completed. The 
activation function uses a sigmoid. Equation (1) describes the 
working principle, while the input gates have 2 gates that use 
the sigmoid activation function to update information and use 
the tanh activation function which will store the new value in 
the memory cell. This can be illustrated in equations (2) and 
(3).

ft   = s (Wf .[ht -1, xt ]+ bt )          (1)
it   = s (Wi .[ht -1, xt ]+ bi )              (2)

cˆt   = tanh (Wc .[ht -1, xt ]+ bc )                      (3)

Equations (1)-(3) show that ft is a forget gate, it is the input 
gate, cˆt is the candidate cell value, and s is the sigmoid 
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function. Wi is the weight for the input value at time t, Wf
is the weighted input value at a time to t and Wc is the
weight for the input value in the c-th cell. The final output
is ht, xt is input at a time to t and tanh is a hyperbolic tangent 
function, bt, bi, and bc for bias at time t, bias at input gate, 
bias at cell to c

The following equation (4) is the result of the combined 
values at the input gate. Cell gates will take the place of 
memory cell values in the role of the Forget gate.
Additionally, there are two gates at the output gates, one 
for selecting the value to be issued and the other for storing 
the value using the tanh activation function. This is 
formulated in equations (5) and (6).

ct   = ft * ct -1  + it * cˆt                 (4)
ot   = s (Wo .[ht -1, xt ]+ bo )          (5)
ht = ot tanh (ct ) (6)

The meaning of variable in equations (4)-(6) among others
ct is the value candidate cell state, ot is the value of output 
gate and Wo is weighted input value at time t

E. Gated Recurrent Unit (GRU)
The Gated Recurrent Unit (GRU) architecture is a variant 

of the RNN. GRU has advantages because of the gating 
concept, so it can avoid missing problems due to gradients that 
may occur in RNN. GRU can be used to predict data from time 
series. GRU is made with the aim that each recurrent unit can 
store dependencies at different times adaptively. As an 
analogy, we as humans do not need to use all the information 
or experience in the past to make decisions in the future. For 
example, when we currently want to buy food, then 
information about the exam schedule will not contribute much 
to the decision to buy food [10], [12]-[13].

The GRU is another version of the LSTM that is simpler 
and designed to make a good trade-off between speed and 
performance. The update gate and the reset gate are the two 
gates in the GRU architecture.

The update gate in Equation 5 applies the sigmoid 
activation function to the input xt and the previous hidden 
state (ht-1). The update gate decides what should be stored 
and what should be discarded as well as how much previous 
memory should be stored [13]. The network will remember 
the previous state if the unit update value is close to 0.
Whereas the sigmoid activation function is applied by the 
reset gate in Equation 6, which takes the input xt and the 
previous hidden state (ht-1). The reset gate decides whether 
there will be new data in the current state or if there will be 
old data. The previous hidden state should be ignored if the 
reset gate has a value close to zero. This indicates that the 
network will store new information and discard previous 
information because it is irrelevant [14]. In Equation 7, which 
is current memory that stores relevant information from the 
past using a reset gate, then Equation 8, which is final 
memory using an update gate, is used to store information for 
the current unit and information from the previous step to be 
forwarded to the next network [15]-[17].

Fig. 2. Architecture GRU

zt = σ (Wzxt + Uzht – 1 +bz) (7)
rt = σ (Wrxt + Urht – 1 +br) (8)
h = tanh (Whxt + rt*Uhht – 1 +bz) (9)
ht = zt*h (t-1)+(1-zt)*h (10)

From the above equation, it is known that is the update 
gate, is the reset gate, ℏ is current memory content, is 
the sigmoid activation function, is Input, is hidden 
state and is bias

F. Denormalization 
Returning the data to its original range before

normalization is known as data denormalization. The 
previous normalization process was used so that the mean = 
0 and standard deviation = 1. So denormalization is needed 
so that the network output returns to the original data 
condition. Equation 12 displays the denormalization process's 
utilized equation.

xi = (max(x) – min(x)) + min(x) (12)

Where xi is the denormalized data.

G. Root Mean Square Error (RMSE)
A testing procedure is implemented following the model 

training process to verify the trained model's performance.
The testing process is carried out using test data and then 
validated forecasting results on test and actual data. The Mean 
Square Error (MSE), which is the mean or the average of the 
squares of the differences between the actual and estimated 
values, is used to validate the model. The smaller value of 
MSE indicates the better model's performance. The RMSE 
equation can be seen in Equation 11.

(11)

Where y' denotes the prediction's outcome, y denotes the 
actual data, and n denotes the quantity of data.

III. METHODOLOGY

The creation of a classification model that examines 
certain characteristics that may influence the outcome of 
predicting the number of diabetic patients is the primary 
objective of the proposed method. To construct a classification 
model, a Long-Short Term Memory and Gated Recurrent Unit 
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algorithm are required. It consists of the following five steps:
data comprehension, system overview, and discussion of the 
results

A. Dataset
The data used is data on visits by diabetic patients at the 

Internal Medicine Polyclinic of the Modopuro Health Center, 
Mojokerto-Indonesia, as many as 345 data from January 2021 
- April 2022. This study predicts the 17th day, which is based 
on the autocorrelation test using SPSS software with the 
Spearman method, which can read and enter data by 
processing, analyzing, and presenting data. From the results 
obtained, there are 16 correlated data. 

Fig. 3 shows the number of patient visits in 345 days. The 
number of patient visits is shown on the y-axis, and the visit 
date is shown on the x-axis.

Fig. 3. Graph of the number of patient visits

B. System Overview

Fig. 4. System Overview

Fig. 4 can be explained as follows:

Data on the number of patient visits
At this early stage, input data on the number of visits 
by DM patients to the poly as much as 345 data.
Preprocessing
At this preprocessing stage, the data is normalized 
using equation (1), which functions so that the value 
range becomes 0-1
Training and testing data
using split training and testing for the distribution of 
training and testing data, 80%:20%

Modeling using RNN 
At the RNN modeling stage, the LSTM method is 
compared with the GRU
Predictions
Before generating the predicted value, the data is 
denormalized first and then compared with the target 
data. Prediction results using RMSE evaluation

C. Result and Discussion
The number of iterations or epochs required to obtain the 

model's optimal weight value and the number of neurons or 
units in the LSTM and GRU layers are the parameters being 
evaluated. Table 1 shows the values of the parameters that 
will be tested.

TABLE I. LSTM AND GRU ARCHITECTURE COMPARISON

No Scenario Description 

1. Number of Neurons 5,10,32

2. Optimization Adam

3. Activation Function Sigmoid

4. Learning Rate 0,01

5. Epoch 30

Based on the test scenario in table 1, Fig. 5 depicts the 
LSTM method's outcomes which shows the comparison 
between the test data and the predicted results. While Fig. 6
shows a prediction graph on the GRU method

Fig. 5. Prediction with LSTM

Fig. 6. Prediction with GRU
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Fig. 5 and 6 show that the prediction results describe a 
stable graph interval. The x-axis shows how many days the 
patient visited the community health centers, while the 
RMSE value produced by the LSTM or GRU methods is 
displayed on the y-axis. The red line results from the model's 
predictions, while the blue line is the actual data on the 
number of diabetic patient visits. The two graphs show the 
prediction results of the number of visitors in the future, 
namely experiencing the same average number of daily 
visitors. However, the GRU is better than the LSTM, where 
the pattern appears to be similar between the actual and 
predicted data.

TABLE II. COMPARISON OF RMSE LSTM AND GRU

Learning 
rate

Epoch Optimizer Neuron RMSE

LSTM GRU

0.01 30 Adam 5 6,342 6,261

0.01 30 Adam 10 6,236 5,917

0.01 30 adam 32 3.376 1,722

Table II shows the RMSE results in the LSTM method 
compared to the GRU method using the test scenario in Table 
1, which has a 32-neuron architecture with Adam 
optimization, a 0.01% learning rate, and 30 epochs. The 
results show that the GRU method produces an RMSE value 
of 1.722, which is better than the LSTM with an RMSE result 
of 3.376.

IV. CONCLUSIONS

Adam's optimization was based on the trial's results and 
the modeling of as many as 32 neurons, the number of learning 
rates is 0.01, and epochs of 30 then, the RMSE value for 
LSTM is 3.376, while with the GRU method the RMSE value 
is 1,722. So that the comparison of the two methods, apart 
from a more straightforward computation, provides faster 
convergence. In some cases, the GRU has an equivalent 
accuracy and is quite effective in reducing the missing 
gradient problem, judging from the accuracy results obtained. 
It concluded that the GRU method is better than the LSTM 
method. However, GRU has fewer parameters than LSTM, so 
it is suitable for small data.

ACKNOWLEDGMENT 

The researcher would like to thank the Faculty of 
Engineering, the University of Trunojoyo Madura, which has 
allowed conducting of this research. And don't forget the 
Mojokerto Indonesia Health Center, which has contributed 
data so that it can be processed into a predictive model

REFERENCES

[1] E. Sabitha and M. Durgadevi, "Review on Diagnosis of Diabetes 
Mellitus Using Different Approaches," 5th International Conference on 
Electronics, Communication and Aerospace Technology (ICECA), pp. 
1-9, 2021.

[2] Qori, P. Anis, “Analisis Peramalan dengan Long Short Term Memory 
pada Data Kasus Covid-19 di Provinsi Jawa Tengah”. Jurusan 
Matematika, Universitas Negeri Semarang. pp. 752-758, 2022

[3] X. Song, Y. Liu, I. Xue, J. Wang, J. Zhang, J. Wang, & Z. Cheng, 
“Time-series well performance prediction based on Long Short-Term 
Memory (LSTM) neural network model”, Journal of Petroleum 
Science and Engineering, 186, 106682, 2020.

[4] A. Pulver and S. Lyu, "LSTM with working memory," International 
Joint Conference on Neural Networks (IJCNN), pp. 845-851, 2017.

[5] T. Liu, T. Wu, M. Wang, M. Fu, J. Kang and H. Zhang, "Recurrent 
Neural Networks based on LSTM for Predicting Geomagnetic Field," 
IEEE International Conference on Aerospace Electronics and Remote 
Sensing Technology (ICARES), pp. 1-5, 2018.

[6] Y. Wang, "A new concept using LSTM Neural Networks for dynamic 
system identification," American Control Conference (ACC), pp. 
5324-5329, 2017.

[7] U. I. Arfianti, D. Candra, R. Novitasari, N. Widodo, M. Hafiyusholeh, 
and W. Dianita Utami, “Sunspot Number Prediction Using Gated 
Recurrent Unit (GRU) Algorithm,” IJCCS (Indonesian J. Comput. 
Cybern. Syst., vol. 15, pp. 141–152, 2021

[8] Al-Radaideh, A. Qasem, and A. N. Eman, "Using data mining 
techniques to build a classification model for predicting employees 
performance." International Journal of Advanced Computer Science 
and Applications, pp. 144-151, 2012

[9] D. W. Hestiana, “Faktor-Faktor Yang Berhubungan Dengan 
Kepatuhan Dalam Pengelolaan Diet Pada Pasien Rawat Jalan Diabetes 
Mellitus Tipe 2 Di Kota Semarang”, Journal of Health Education, pp. 
55-100, 2020.

[10] L. A. Rahayu, J. C. Admiyanti, Y. I. Khalda, F. R. Ahda, N. F. 
Agistany, S. Setiawati, N. I. Shofiyanti, and C. Warnaini, 
“HIPERTENSI, diabetes mellitus, Dan obesitas Sebagai Faktor 
Komorbiditas Utama terhadap mortalitas Pasien Covid-19: Sebuah 
Studi Literatur,” JIMKI: Jurnal Ilmiah Mahasiswa Kedokteran 
Indonesia, vol. 9, no. 1, pp. 90–97, 2021.

[11] B. Nath Saha and A. Senapati, "Long Short Term Memory (LSTM) 
based Deep Learning for Sentiment Analysis of English and Spanish 
Data," International Conference on Computational Performance 
Evaluation (ComPE), pp. 442-446, 2020.

[12] W. -F. WANG, X. -H. QIU, C. -S. CHEN, B. LIN and H. -M. ZHANG, 
"Application Research On Long Short-Term Memory Network In Fault 
Diagnosis," International Conference on Machine Learning and 
Cybernetics (ICMLC), pp. 360-365. 2018,

[13] G. Yiğit and M. F. Amasyali, "Simple But Effective GRU Variants," 
2021 International Conference on INnovations in Intelligent SysTems 
and Applications (INISTA), pp. 1-6, 2021.

[14] J. Pardede and M. F. Raspati, “Gated Recurrent Units dalam 
Mendeteksi Obstructive Sleep Apnea,” vol. 6, pp. 221–236, 2021.

[15] S. Yang, X. Yu and Y. Zhou, "LSTM and GRU Neural Network 
Performance Comparison Study: Taking Yelp Review Dataset as an 
Example," International Workshop on Electronic Communication and 
Artificial Intelligence (IWECAI), pp. 98-101, 2020.

[16] A. R. Dey and F. M. Salem, "Gate-variants of Gated Recurrent Unit 
(GRU) neural networks," IEEE 60th International Midwest 
Symposium on Circuits and Systems (MWSCAS), pp. 1597-1600, 
2017.

[17] S. Yang, X. Yu and Y. Zhou, "LSTM and GRU Neural Network 
Performance Comparison Study: Taking Yelp Review Dataset as an 
Example," 2020 International Workshop on Electronic 
Communication and Artificial Intelligence (IWECAI), 2020, pp. 98-
101, doi: 10.1109/IWECAI50956.2020.00027.

149

Authorized licensed use limited to: UNIVERSITAS GADJAH MADA. Downloaded on January 13,2023 at 02:48:03 UTC from IEEE Xplore.  Restrictions apply. 


