Universiti Tun Hussein Onn Mala ysia

gUTH

PROCEEDING

NATIONAL INNOVATION & INVENTION
COMPETITION 2019 (NliICe2019)

UNIVERSITI TUN HUSSEIN ONN MALAYSIA

NATIONAL
:_ : INNOVATION & INVENTION 7 U
‘.:o. , e ih
2019 -
X (AL
R\ Vg COMPETITION Y
,\ ¥ :.Qf% ) g —p—

U , < 3 K
IPI D e—
| S— W
FOKUSZKUALITIRENDAHEETIKA

TOWARDS IR4.0 THROUGH INNOVATION
14 NOVEMBER 2019




PROCEEDING
NATIONAL INNOVATION & INVENTION
COMPETITION 2019 (N11Ce2019)

Universiti Tun Hussien Onn Malaysia



PROCEEDING
NATIONAL INNOVATION & INVENTION
COMPETITION 2019 (N11Ce2019)

Universiti Tun Hussien Onn Malaysia

EDITORS:

SITI ZARINA MOHD MUJI
MARLIA MORSIN
ROZIAH ABDUL AZIZ
RADZI AMBAR
SURATUN NAFISAH

9,

2019



© Penerbit UTHM
First Published 2019

Copyright reserved. Reproduction of any articles, illustrations and content of this book in
any form be it electronic, mechanical photocopy, recording or any other form without any
prior written permission from The Publisher’s Office of Universiti Tun Hussein Onn Malaysia,
Parit Raja, Batu Pahat, Johor is prohibited. Any negotiations are subjected to calculations of
royalty and honorarium.

Perpustakaan Negara Malaysia Cataloguing in Publication Data

National Innovation & Invention Competition (2019 : Johor) PROCEEDING NATIONAL
INNOVATION & INVENTION COMPETITION 2019 (NI1ICe2019) / EDITORS: SITI
ZARINA MOHD MUJI, MARLIA MORSIN, ROZIAH ABDUL AZIZ, RADZI
AMBAR, SURATUN NAFISAH.

ISBN 978-967-2389-31-6

1. Technological innovations--Congresses.
2. Inventions--Congresses.

3. Education, Higher--Malaysia--Congresses.
4. Government publications--Malaysia.

. Siti Zarina Mohd. Muji, 1978-.

I1. Marlia Morsin, 1980-.

[11. Roziah Abdul Aziz, 1982-.

IV. Radzi Ambar, 1978-.

V. Saratun Nafisah, 1989-.

VI. Title.

658.4062

Published by:
Penerbit UTHM
Universiti Tun Hussein Onn Malaysia
86400 Parit Raja,
Batu Pahat, Johor
Tel: 07-453 7051
Fax: 07-453 6145

Website: http://penerbit.uthm.edu.my
E-mail: pt@uthm.edu.my
http://e-bookstore.uthm.edu.my

Penerbit UTHM is a member of
Majlis Penerbitan limiah Malaysia
(MAPIM)


http://penerbit.uthm.edu.my/
mailto:pt@uthm.edu.my
http://e-bookstore.uthm.edu.my/

Contents

Content Page
Speech from the Dean Y
Speech form the Program Director Vi
Proceeding 1-605
a) Professional 1-158
b) Undergraduate and Postgraduate 159-375
c) Sijil and Diploma 376-496
d) Secondary School 497-544
e) Primary School 545-605




Proceedings of NIICe 2019, UTHM ISBN: 978-967-2389-31-6

Sea Level Anomaly and Earthquake Predictions: Endangered
Countries Prognostications

Abid Ebna Saif Utsha, Mahfuzealahi Noman, Raini Hassan
Department of Computer Science
International Islamic University Malaysia

abidebnasaifutsha@gmail.com

Abstract - Climate change is one of the factors that affect weather and natural disaster. It is extremely difficult to predict
a natural disaster. This paper is going to focus on two different types of natural hazard that is going to affect people —
rising sea level and earthquake. The aim of this paper is to use predictive analysis on both sea level anomaly and
earthquake as well as listing down the countries who will face problem in future. The results would be deduced by data
analysis. There are several existing machine learning algorithms which are currently used to predict earthquake. In this
analysis, deep learning algorithm will be used to see whether it can predict the occurrence of these events more accurately.
The technique used in this paper can be upgraded further in future to help the endangered countries to be prepared better
against these sudden calamities.

Keywords: Sea Level Anomaly; Deep Learning; Earthquake; LSTM; Predictive Analysis
1. Introduction

Earthquakes cause massive destruction all over the world. One such example would be the earthquake in
Indonesia year 2018. The magnitude of the earthquake was 7.5 and the death toll was around 4300. In year
2018, total 134 earthquakes of magnitude > 6 were recorded. The countries can prepare better against
earthquake if a system was able to predict accurately the event before its happening. Most of the major
earthquakes under sea levels cause massive tsunami which destroys lives and properties on coastal regions.
This proposed earthquake prediction method will help to save lives and the countries can prepare better in
terms of saving resources to reduce property destruction.

Around 60 percent of world’s population live in the coastal areas. Coastal countries are facing huge risk due
to climate change. Climate change is influencing rise in sea level which pose danger to the coastal areas. One
such example would be Maldives, which will be sinking under sea within 80 years. Another example found
was Venice, which is also facing similar risk. With proper prediction, the countries will know exactly when
their country is going to sink and take proper precaution and measurements.

Implementing machine learning with earth science is still relatively new. The community is small, there is a
huge potential in this area to be improved using machine learning technology. This project would be a small
contribution towards the scientific community who can improve this project further. Additionally, this paper
is going to use deep learning technique and evaluate the results, which will help the community to learn more
about our model. In future, this project can be used as reference to evaluate or improve the prediction regrading
earthquake and sea level anomaly. The techniques used in this project can be improved and further analyzed
for more proper and appropriate prediction.

Imani, You and Kuo (2014) forecast sea level changes in Caspian Sea using satellite altimetry data ranging
from June 1992 until December 2013. Imani et al., applied two artificial intelligence technique: Support Vector
Machine (SVM) and Gene Expression Programming (GEP). Also, a comparison was done between these two
techniques and Cascade Correlation Neural Network (CCNN), SVM and GEP outperform CCNN. The dataset
was divided into three parts: first 13 years as training dataset, next 6 years as testing dataset and last 2 years as
validation dataset. RBF kernel Function was used to obtain most reliable prediction in SVM, and the
performance is better than any of the other kernels for time series data. The performance was evaluated using
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Root Mean Square Error (RMSE) and maximum coefficient of determination (R%). SVM model outperform
GEP and CCNN. In future, optimal parameters of SVM will be used to enhance prediction performance.

Devries, Viegas, Wattenberg and Meade (2018) applied deep learning technique for aftershock pattern after
large earthquakes. The article showed that forecast aftershock location prediction is possible without prior
assumption of fault orientation. The dataset was split into 75 percent and 25 percent for training and testing
dataset respectively. There were more than 131,000 mainshock-aftershock pairs in training dataset and more
than 30,000 mainshock-aftershock pairs in testing dataset. Deep Neural Network model was used which was
fully connected and had six hidden layers each with 50 neurons and each of the neuron was activated using
hyperbolic tangent activation function, 13, 451 weights and biases in total. The model was evaluated using
Receiver Operating Characteristic curve (ROC curve). The area under an ROC curve (AUC) for this model
was around 84 percent. It performs better than the classic Coulomb stress criterion which AUC was around 58
percent. Devries et al., highlighted in their article that deep learning approach can lead to improve aftershock
forecast.

2. Material and Methods

In earthquake prediction, the dataset is collected from Kaggle which contains all the earthquake magnitude
greater than 5.5 (>5.5) from 1965 until 2015. The aim is to analyze those data and predict future earthquake
for a limited time. In order to do this, first, data preprocessing is done, and data visualization is conducted.
Data visualization helps to see the regions where earthquake is occurred. Training and testing set is divided
into 80 percent and 20 percent respectively. For this project, python and TensorFlow library from google is
used. The next step is to build the model using Long-Short Term Memory (LSTM), and train the models based
on training dataset. After training the model, test dataset is input into the model to test the model. The
performance measurements are evaluated using accuracy, sensitivity, Root Mean Square Errors (RMSR) and
others. After that, the model is used to predict the earthquakes occurring in future. The final step is to visualize
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Fig 1: Workflow

again the regions where earthquakes would be frequent from this point forward.
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In sea level anomaly prediction, the dataset is gathered from ESA Climate Change Initiatives which has the
data from 1995 until 2015. Another dataset is collected which will contain latitude and longitude of countries.
The dataset is further analyzed, and data preprocessing is done to fit the data into the model. The dataset is
divided into training and testing dataset. Then, the model is created using Long-Short Term Memory (LSTM).
The models are trained using training dataset representing 80 percent of original dataset. The next step is to
evaluate the model using the test dataset. The performance measurements are used by finding out the accuracy,
sensitivity, specificity and others of the model. Then the model is used to predict sea level anomaly for the
upcoming years. After that, the latitude and longitude of countries from another dataset and the prediction will
be further analyzed to find out which countries will be at risk.

3. Results & Findings

Not Available yet.
Tentative date: November 01, 2019

So far, the earthquake model has been implemented and the accuracy for the model is around 60
percent. The authors are trying to optimize the model to reach accuracy more than 70 percent.

4. Conclusion

In future, the project can be improved further by optimizing the model. Also, more data can be added in the
project to improve its performance.
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