ISSN: 2005-4238
Vol. 62, January 2014

. ’Ildvéncd Sclence
and Technology

[JAST

Science and Engineering
Research Support soCiety




Home / Editorial Team

Editorial Team

Editor-in-Chief of the 1JAST Journal:

Neal N. Xiong, School of Computer Science, Colorado Technical University, USA

Editorial Board:

® Abdallah Mhamed, Institut National des Telecommunications, France

e Agustinus Borgy Waluyo, I12R, Singapore

® Akemi Galvez Tomida, University of Cantabria, Spain

* Alejandro Nieto, University of Santiago de Compostela, Spain

¢ Alfred Tan, Edith Cown University, Australia

* Andres Iglesias, University of Cantabria, Spain

* Bo Zhang, Rice University, USA

® Byungjoo Park, Hannam University, Korea

® (Carlos Becker, Westphall Federal University of Santa Catarina, Brazil

¢ Chih-Heng Ke, Kinmen 892, Taiwan

® Chunbo Ma, Shanghai Jiao Tong University, China

* Debnath Bhattacharyya, Heritage Inst. of Technology, India

e Dhiman Barman, Juniper Networks, USA

e El-Sayed El-Alfy, KFUPM, Saudi Arabia

* Feki Mohamed Alj, I12R, Singapore

® Guandong Xu, Victoria University, Australia

® Haojin Zhu, University of Waterloo, Canada

* Jemal Abawajy, Deakin University, Australia

* Kaigi Xiong, North Carolina State University, USA

* Longbing Cao, University of Technology, Australia

® Mafruz Zaman Ashrafi, I2R, Singapore

* Maricel Balitanas, University of San Agustin, lloilo City, Philippines

* Mehnaz Tabassum, Daffodil International University, India

* Mohamed Hamdi, Carthage University, Tunisia

®* Mohammad Faiz Liew Abdulla, Universiti Tun Hussein Onn Malaysia, UTHM, Malaysia
* Mohammad Nazmul Haque, The University of Newcastle, Australia

®* Mohammed Khaja Nizamuddin, Deccan College Of Engineering & Technology, India
* N.Ch.Sriman Narayana lyengar, VIT University, India

* Narjes Doggazz, Faculté des sciences Tunis, Tunisia

® Pawan Jindal, Jaypee University of Engineering and Technology, India

* Phuc V. Nguyen, Asian Institute of Technology and Management, Vietnam
® Prakash Veeraraghavan, La Trobe University, Australia

® Pramode Verma, The University of Oklahoma, USA

® Ravi Yadahalli, SDM College of Engineering & Technology, India

® Salman Abdul Moiz, Centre for Development of Advanced Computing, India
* Sasan Adibi, University of Waterloo, Canada


http://sersc.org/journals/index.php/IJAST/index

SeongHan Shin, Research Center for Information Security, AIST, Japan
Seong-Moo Yoo, University of Alabama-Huntsville, USA

Seungjin Park, University of Southern Indiana, USA

Shahaboddin Shamshirband, Islamic Azad University Branch Chalous, Iran
Shawulu Hunira Nggada, University of Hull, UK

Sherali Zeadally, University of the District of Columbia, USA

Shlomo Mark, Sami Shamoon College of Engineering, SCE, Israel

Suat Ozdemir, Arizona State University, USA

Suyoto, University Of Atma Jaya Yogyakarta, Indonesia

Syed Naimatullah Hussain, BTL College of Engineering, India

Thomas Sri Widodo, University of Gadjah Mada Yogyakarta, Indonesia
Tom Tofigh, AT&T, USA

Torab Torabi, La Trobe University, Australia

Vladimir Kropotov, Bauman University, Russia

Yali Liu, University of California, USA

Yang Li, Institute of Computing Technology, Chinese Academy of Sciences, China
Yi Mu, University of Wollongong, Australia

Yongho Choi, Jungwon University, Korea



International Journal of Advanced Science and

Technology

Save

data type :

issuer

pISSN

academic journal
Security Engineering Research Support Center (IJAST) [Science & Engineering

Research Support Center, Republic of Korea (IJAST)]

interphase

Recording:

period
subject

classification

decimal
classifica

tion

2005-4238
monthly
2008~2016

Engineering > Computer Science

KDC 028 DDC 004

Vol.62 ( 8 cases)

]

One

Performance Evaluation of Different Frequency Bands of WiMAX and
Their Selection Procedure

Md. Didarul Alam , Sabuj Chowdhury , Sabrina Alam

Security Engineering Research Support Center (IJAST) | | International
Journal of Advanced Science and Technology | | Vol.62 | 2014.01 | pp.1-
18

% The period of agreement with the original source agency has
expired, so reading may be restricted.

Sensing Performance Evaluation over Multihop System with
Composite Fading Channel

Deepti Kakkar , Arun Khosla , Moin Uddin

Security Engineering Research Support Center (IJAST) | | International
Journal of Advanced Science and Technology | | Vol.62 | 2014.01 |
pp.19-30

% The period of agreement with the original source agency has
expired, so reading may be restricted.

abstract view

abstract view


https://www.earticle.net/Article/A214353
https://www.earticle.net/Search/Result?sf=3&q=Md.%20Didarul%20Alam
https://www.earticle.net/Search/Result?sf=3&q=Sabuj%20Chowdhury
https://www.earticle.net/Search/Result?sf=3&q=Sabrina%20Alam
https://www.earticle.net/Publisher/Detail/445
https://www.earticle.net/Journal/Detail/637
https://www.earticle.net/Journal/Issues/637/16212
https://www.earticle.net/Article/A214354
https://www.earticle.net/Search/Result?sf=3&q=Deepti%20Kakkar
https://www.earticle.net/Search/Result?sf=3&q=Arun%20Khosla
https://www.earticle.net/Search/Result?sf=3&q=Moin%20Uddin
https://www.earticle.net/Publisher/Detail/445
https://www.earticle.net/Journal/Detail/637
https://www.earticle.net/Journal/Issues/637/16212

Effect of Thermoplastic as Fine Aggregate to Concrete Mixture abstract view

Tomas U. Ganiron Jr.

Security Engineering Research Support Center (IJAST) | | International
Journal of Advanced Science and Technology | | Vol.62 | 2014.01 |
pp.31-42

% The period of agreement with the original source agency has
expired, so reading may be restricted.

A New Initialization Method to Originate Initial Cluster Centers for K- abstract view
Means Algorithm

Yugal Kumar, G. Sahoo

Security Engineering Research Support Center (IJAST) | | International
Journal of Advanced Science and Technology | | Vol.62 | 2014.01 |
pp.43-54

% The period of agreement with the original source agency has
expired, so reading may be restricted.

Compression of Satellite Imagery Sequences Using Wavelet for abstract view
Detection of Natural Disaster

Albertus Joko Santoso, Findra Kartika Sari Dewi, Thomas Adi
Purnomo Sidhi

Security Engineering Research Support Center (IJAST) | | International
Journal of Advanced Science and Technology | | Vol.62 | 2014.01 |
pp.55-64

% The period of agreement with the original source agency has
expired, so reading may be restricted.

Review on Histopathological Slide Analysis using Digital Microscopy abstract view

Sangita Bhattacharjee , Jashojit Mukherjee , Sanjay Nag, Indra
Kanta Maitra, Samir K. Bandyopadhyay

Security Engineering Research Support Center (IJAST) | | International
Journal of Advanced Science and Technology | | Vol.62 | 2014.01 |
pp.65-96

% The period of agreement with the original source agency has
expired, so reading may be restricted.


https://www.earticle.net/Article/A214355
https://www.earticle.net/Search/Result?sf=3&q=Tomas%20U.%20Ganiron%20Jr
https://www.earticle.net/Publisher/Detail/445
https://www.earticle.net/Journal/Detail/637
https://www.earticle.net/Journal/Issues/637/16212
https://www.earticle.net/Article/A214356
https://www.earticle.net/Search/Result?sf=3&q=Yugal%20Kumar
https://www.earticle.net/Search/Result?sf=3&q=G.%20Sahoo
https://www.earticle.net/Publisher/Detail/445
https://www.earticle.net/Journal/Detail/637
https://www.earticle.net/Journal/Issues/637/16212
https://www.earticle.net/Article/A214357
https://www.earticle.net/Search/Result?sf=3&q=Albertus%20Joko%20Santoso
https://www.earticle.net/Search/Result?sf=3&q=Findra%20Kartika%20Sari%20Dewi
https://www.earticle.net/Search/Result?sf=3&q=Thomas%20Adi%20Purnomo%20Sidhi
https://www.earticle.net/Publisher/Detail/445
https://www.earticle.net/Journal/Detail/637
https://www.earticle.net/Journal/Issues/637/16212
https://www.earticle.net/Article/A214358
https://www.earticle.net/Search/Result?sf=3&q=Sangita%20Bhattacharjee
https://www.earticle.net/Search/Result?sf=3&q=Jashojit%20Mukherjee
https://www.earticle.net/Search/Result?sf=3&q=Sanjay%20Nag
https://www.earticle.net/Search/Result?sf=3&q=Indra%20Kanta%20Maitra
https://www.earticle.net/Search/Result?sf=3&q=Samir%20K.%20Bandyopadhyay
https://www.earticle.net/Publisher/Detail/445
https://www.earticle.net/Journal/Detail/637
https://www.earticle.net/Journal/Issues/637/16212
FTI-UAJY
Highlight


A Simplified Electronic Voting Machine System
Md. Murshadul Hoque

Security Engineering Research Support Center (IJAST) | | International
Journal of Advanced Science and Technology | | Vol.62 | 2014.01 |
pp.97-102

% The period of agreement with the original source agency has
expired, so reading may be restricted.

Design of A Novel Reconfigurable Fractal Antenna for Multi-Band
Application

Preet Kaur, Asok De , SK Aggarwal

Security Engineering Research Support Center (IJAST) | | International
Journal of Advanced Science and Technology | | Vol.62 | 2014.01 |
pp.103-112

% The period of agreement with the original source agency has
expired, so reading may be restricted.

abstract view

abstract view


https://www.earticle.net/Article/A214359
https://www.earticle.net/Search/Result?sf=3&q=Md.%20Murshadul%20Hoque
https://www.earticle.net/Publisher/Detail/445
https://www.earticle.net/Journal/Detail/637
https://www.earticle.net/Journal/Issues/637/16212
https://www.earticle.net/Article/A214360
https://www.earticle.net/Search/Result?sf=3&q=Preet%20Kaur
https://www.earticle.net/Search/Result?sf=3&q=Asok%20De
https://www.earticle.net/Search/Result?sf=3&q=S.%20K.%20Aggarwal
https://www.earticle.net/Publisher/Detail/445
https://www.earticle.net/Journal/Detail/637
https://www.earticle.net/Journal/Issues/637/16212
https://www.earticle.net/Cs/
http://contents.earticle.net/
https://www.earticle.net/Rule/Privacy
javascript:noMail_open();
https://www.earticle.net/Company/Banner
javascript:emailWrite_open();
http://get.adobe.com/kr/reader/

International Journal of Advanced Science and Technology
Vol.62, (2014), pp.55-64
http://dx.doi.org/10.14257/ijast.2014.62.05
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Abstract

Indonesia, geographically and geologically, is potentially encounter natural disasters. One
of the tools used to early detect disaster is sensor of ocean waves change, but it has
drawbacks including the time difference between information/warnings obtained with the
disaster event is very short, less than 30 minutes. The faster detector is required, so the time
difference will be longer. For example, early detection of natural disasters information
system, which can be made with the pattern recognition of satellite imagery sequences of
before and during natural disaster images.

This study was conducted to determine the right wavelet to compress the satellite image
sequences. The compressed images will be used to perform the pattern recognition of natural
disaster using artificial neural network. This study use satellite imagery sequences of
tornadoes and hurricanes. The eight wavelets used are Haar, Coiflet 1, Coiflet 3, Symlet 2,
Symlet 5, 1 AJS, AJS 2, and AJS 3. The test results are then compared with the compression
ratio.

Result of this study are the comparison of wavelet used to compress satellite imagery
sequences, which is save the storage space, access time, processing time and delivery time.

Keywords: wavelet, image compression, satellite imagery

1. Introduction

Computer technology, both hardware and software, is growing very fast. The
development of the Internet and multimedia technologies are growing exponentially,
resulting in the huge amount of data managed by the computer (Tan, 2001). In addition,
the use of digital images is growing rapidly. It leads to serious problems in the storage
and delivery of image data. Although storage technology has progressed significantly in
this time, but the transmission capacity has not (Gonzalez and Woods, 2008). Image
data management needs to consider the storage capacity and transmission bandwidth
(Talukder and Hirada, 2007). The implications of image data which consume a lot of
space is the length of time to process the data. In the computer world, file compression
can be used to shorten the data processing time.

Indonesia, geographically and geologically, is potentially encounter natural disasters.
Efforts to prevent or early detection continues to be studied in order to produce fast and
accurate predictions. One of the efforts that have been done is the installation of a
sensor which can detect the changes of ocean waves, that is placed in the middle of the
ocean. However, the sensor has drawbacks, such as the time difference between the
information obtained with the occurrence of natural disasters is very short, probably
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less than 30 minutes. Hence, a detector which can provide information at least 24 hours
in advance, so people can evacuate themselves long before a natural disaster occurs.

This study use 24 bit-colored satellite imagery sequences of tornadoes and
hurricanes, with 512x512 pixels of size. The eight wavelets used are Haar, Coiflet 1,
Coiflet 3, Symlet 2, Symlet 5, 1 AJS, AJS 2, and AJS 3. Those wavelets are used to
compress the satellite imagery sequences. The test results are then compared with the
compression ratio.

2. Literature Review

2.1. Image Compression Using Wavelet

At this time the use of computers in efforts to achieve the resolution required for
multimedia applications or large image databases will have limitations.This is due to the
increasing amount of digital images, as well as the size of an image are getting bigger. To
overcome this, compression process is necessary [6].

The larger the image size, the more memory is needed. However, most images contain
duplicate data, where a pixel has the same intensity with neighboring pixels, so each pixel
wasted storage space. An image contains a lot of same parts (regions), so these same sections
do not need to be coded repeatedly as wasteful or redundant. Image compression reduces the
redundancy of the image data stored or transmitted only, and then can be reconstructed in
accordance with human visual perception [9].

One technigque for image data compression is using wavelet transformation. In image
compression, the wavelet transformation has the advantage that a very small difference
between the original image and the reconstruction image, even after quantization process. The
non-negative threshold value will make the image elements that have a very small value can
be zeroed, so it can produce a very sparse matrix [8]. The existence of sparse matrix is useful
when an image data will be stored or transmitted, in addition to the results of the
reconstruction would have a very small value of MSE or as good as the original image when
seen visually by the human eye.

At this time, wavelet applications were received much attention in the world of research;
one of the usages is for image analysis. As analytical techniques of two-dimensional discrete
signals, such as images, wavelet decomposese signals into signals mean, details of vertical,
horizontal and diagonal at some desired levels. In other words, wavelet decomposes the
original signal into signals in several frequencies (called multi-resolution analysis). Analysis
can be performed by Discrete Wavelet Transform [5] or the standard decomposition
techniques and the non-standard with Haar wavelet [2]. Image signature generated by wavelet
is taken from wavelet coefficient at a certain level (e.g., 3, 4 or 5) and can be sized much
smaller than the original.

2.2. Artificial Neural Network

Acrtificial Neural Network (ANN) is a network of a group of small processing unit modeled
based on human neural network. ANN is an adaptive system that can change its structure to
solve problems based on external or internal information that flows through the network.
Simply put, ANN is a non-linear statistical modeling tool. ANN can be used to model
complex relationships between inputs and outputs for finding patterns in the data. ANN
concept originated on the paper of McCulloch and Pitts (1943) that attempts to formulate a
mathematical model of brain cells.
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According to Haykin [4], a neural network is a parallel-distributed processor and has
tendency to keep knowledge acquired from experience and keep it available for use. It
resembles the brain works in two things: 1. Knowledge acquired by the network through a
learning process. 2. Strength of the relationship between nerve cells, known as synaptic
weights, is used to store knowledge.

ANN has a very good ability to perform various pattern recognition processes. Pattern
recognition that is often done by applying ANN is the problem of image pattern recognition.

3. Research Methods

3.1. Research Materials

Test images used as research material are satellite imagery sequences. While satellite
imagery sequence is a series of still images displayed in sequence, so that give the impression
to the eyes as a moving image. The test images used for this study are two types of movement
sequences of satellite imagery, the tornadoes and storms, which were then tested with Haar,
Coiflet 1, Coiflet 3, Symlet 2, Symlet 5, 1 AJS, AJS 2, and AJS 3.

Figure 1. Example of Satellite Imagery

The study materials obtained through various search sites. The data obtained in the form of
video will be convert into images by capturing each frame in the video. Once the images are
taken then the image processing begins with choosing images that will be processed.

3.2. Research Tools

Minimum equipment used in this study is a computer with specs of Intel core duo
processor 1.66 GHz, 667 MHz FSB, 2 MB L2 cache, 80 GB 5400 rpm HDD, 1 GB DDR.
Windows operating system comes with the program package of Matlab 7 and other
supporting applications such as video processing to convert video into images and
visualization of calculation results.

3.3. Research Process

3.3.1. Details of Research Process: This study is done by performing these following steps:

1. Preparation of videos and images needed.
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2. Processing the data to fit the data to be used in image processing.

3. Designing and building program for the compression of satellite imagery sequences using
wavelet.

4. Testing the eight selected wavelet to the percentage of compression ratio on satellite
imagery sequences.

5. Processing of satellite imagery sequences with wavelet transformation, resulting multi-
resolution of the original image. Wavelet is used because the transformation has the ability
to bring out special features on the test images. The wavelet transformation is useful as a
feature extraction method and also for reducing the dimension of the input images. As the
input basis of artificial neural network, used some sizes of vector images, which is 16 x 16,
32 x 32 and 64 x 64, and then compared its effect on recognition performance.

AFX

AFX Compression
= | DWT _| Quantization
a. Compression Process
AFx AFX Compression
* <«— |DWT [¢—] Dequantization [

b. Decompression Process

Figure 2. Compression Process of Satellite Imagery

4. Result and Discussion

4.1. Compression of Satellite Imagery Sequences Using Selected Wavelet

In this study has done some inter-frame compression testing for satellite imagery
sequences to PSNR and compression ratio. Satellite imagery sequences used consisted of two
types of disasters, i.e. tornadoes and hurricanes. Each type of natural disaster represented by
10 satellite imagery sequences with a size of 512 x 512 pixels. The eight wavelets used are
Haar, Coiflet 1, Coiflet 3, Symlet 2, Symlet 5, 1 AJS, AJS 2, and AJS 3. The testing program
of satellite imagery sequences compression using selected wavelets are as follows:

%Compression Using Selected Wavelet

% Read image

imageVariation={'AS8a.bmp'};
imageVariationCount = size(imageVariation,?2);
for i=l:imageVariationCount

im = char (imageVariation(i));
X=imread (im) ;

n=4;

for color=1:3

%$Haar (Db 1)
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%$Lo_D= [0.70711, 0.70711];
$Hi D= [-0.70711, 0.70711];
%$Lo R= [0.70711, 0.70711];
$Hi R= [0.70711, -0.70711];

%Coiflet 1

%Lo D= [-0.01566, -0.07273, 0.38486, 0.85257, 0.33790, -0.07273]; %uji
$Hi D= [0.07273, 0.33790, -0.85257, 0.38486, 0.07273, -0.01566];

%$Lo R= [-0.07273, 0.33790, 0.85257, 0.38486, -0.07273, -0.01566];

%$Hi R= [-0.01566, 0.07273, 0.38486, -0.85257, 0.33790, 0.07273];

%Coiflet 3

%$Lo_D= [-3E-05, -7E-05, 0.00047, 0.00112, -0.00257, -0.00901, 0.01588, 0.03456, -
0.08230, -0.07180, 0.42848, 0.79378, 0.40518, -0.06112, -0.06577, 0.02345, 0.00778, -
0.003791; %uji

$Hi D= [0.00379, 0.00778, -0.02345, -0.06577, 0.06112, 0.40518, -0.79378, 0.42848,
0.07180, -0.08230, -0.03456, 0.01588, 0.00901, -0.00257, -0.00112, 0.00047, 7E-05, -
3E-051;

$Lo R= [-0.00379, 0.00778, 0.02345, -0.06577, -0.06112, 0.40518, 0.79378, 0.42848, -
0.07180, -0.08230, 0.03456, 0.01588, -0.00901, -0.00257, 0.00112, 0.00047, -7E-05, -
3E-05];

%Hi R= [-3E-05, 7E-05, 0.00047, -0.00112, -0.00257, 0.00901, 0.01588, -0.03456, -
0.08230, 0.07180, 0.42848, -0.79378, 0.40518, 0.06112, -0.06577, -0.02345, 0.00778,
0.00379];

$Symlet 2

$Lo D= [-0.12941, 0.22414, 0.83652, 0.48296]; %uji
$Hi D= [-0.48296, 0.83652, -0.22414, -0.12941];
$Lo R= [0.48296, 0.83652, 0.22414, -0.12941];

$Hi R= [-0.12941, -0.22414, 0.83652, -0.48296];
$Symlet 5

$Lo D= [0.02733, 0.02952, -0.03913, 0.19940, 0.72341, 0.63398, 0.01660, -0.17533, -
0.02110, 0.01954]; %uji

$Hi D= [-0.01954, -0.02110, 0.17533, 0.01660, -0.63398, 0.72341, -0.19940, -0.03913, -
0.02952, 0.027331;%

%Lo R= [0.01954, -0.02110, -0.17533, 0.01660, 0.63398, 0.72341, 0.19940, -0.03913,
0.02952, 0.02733]1;

%Hi R= [0.02733, -0.02952, -0.03913, -0.19940, 0.72341, -0.63398, 0.01660, 0.17533, -
0.02110, -0.019547];

SAJS 1
%Lo D= [-0.12949 0.22443 0.8366 0.48267];
$Hi D= [-0.48267 0.8366 -0.22443 -0.12949];
$Lo_R= [0.48267 0.8366 0.22443 -0.12949];
%Hi R= [-0.12949 -0.22443 0.8366 -0.48267];
SAJS 2
$Lo D= [-0.108015 0.545787 0.815123 0.161318];
%Hi D= [-0.161318 0.815123 -0.545787 -0.108015];
%$Lo R= [0.161318 0.815123 0.545787 -0.108015];
$Hi R= [-0.108015 -0.545787 0.815123 -0.161318];
$AJS 3
Lo D= [-0.11186 0.53628 0.81897 0.17082];
Hi D= [-0.17082 0.81897 -0.53628 -0.11186];
Lo R= [0.17082 0.81897 0.53628 -0.11186];

[

Hi R= [-0.11186 -0.53628 0.81897 -0.17082];
x = double (X) ;
NbColors = 255;
map = gray (NbColors);
X = uint8(x);
x=x(:,:,color);

[c,s] = wavedec2(x,n,Lo_D,Hi D);
thr=[75 75 75 75;

75 75 75 75;

75 75 75 751;
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% Compression

cxc=wthcoef2('h',c,s,1l:n,thr(l,:),'h");

cxc=wthcoef2 ('d',cxc,s,1l:n,thr(2,:),'h");

cxc=wthcoef2 ('v',cxc,s,1l:n,thr(3,:),'h");

perf0 (i, warna)=100* (length (find (cxc==0)) /length (cxc)) ;
A(i, color)=length (find(cxc==0));

AA (i, color)= length(cxc);

% Decompression

R(:,:,color) = waverec2(c,s,Lo R, Hi R);
xtemp=double (x) ;

[height, width]l=size(x);

mse (i, color)=sum(sum( (xtemp-R(:,:,color)).* (xtemp-R(:,:,color))))/ (height*width) ;
PSNR (i, color)=20*1ogl0(255/sqrt (mse (i, color)));

end

end

4.2. Testing of Selected Wavelets to Compression Ratio

Based on Table 1 and Figure 3, for tornado image sequences appears that the wavelet
which produces the highest compression ratio is Haar then followed by Symlet 2 and AJS 1.
Haar has the highest compression ratio because it has the least amount of filter length, which
is 2, while the Symlet 2 and AJS 1 have filter length of 4. As on Table 2 and Figure 4, for the
hurricane image sequences seemed that the wavelets which produce the highest compression
ratio are Symlet 2 and AJS 1.

Table 1. Comparison of Selected Wavelets to Compression Ratio (Tornado)

No Wavelet Compression Ratio (%)
1 Haar 99.26233
2  Coifletl  99.16833
3  Coiflet3  98.826
4  Symlet2 99.229
5 Symlet5 99.058
6 A1 99.22867
7 AJS2 99.20567
8 AJS3 99.20567

Wavelet vs Compression Ratio
Compression Ratio (%)
993

992 B

991 4+ +— — —]

99 - — —— — — -

98.9 4+ |— —— — — -

988 - |— —— —1 —] —

987 +—+ — 1 — =

98.6

Haar Coiflet Coiflet Symlet Symlet AJS1 AJS2 AJS3
2 5

Wavelet

Figure 3. Comparisons of Selected Wavelets to Compression Ratio (Tornado)
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Table 2. Comparison of Selected Wavelets to Compression Ratio (Hurricane)

No  Wavelet Compression Ratio (%)

1 Haar 98.38333
2  Coifletl  98.34967
3  Coiflet3  98.068

4  Symlet2  98.43867
5 Symlet5 98.30767
6 AJS1 98.43833
7 AS2 98.21867
8 AJS3 98.22333

Wavelet vs Compression Ratio
Compression Ratio (%)

985

964

983 + | e

982 1 | - 1

981+ — "

98 11 |— o —

979 +—  — — — — — =

978

Haar Coiflet Coiflet Symlet Symlet AJS1 AJS2 AJS3
1 3 2 5

Wavelet

Figure 4. Comparisons of Selected Wavelets to Compression Ratio (Hurricane)

5. Conclusion

Based on the test results and discussion, the conclusion of this research is: Three wavelets
that produce high compression-ratio of satellite imagery sequences respectively are Haar,
Symlet 2 and AJS 1.

6. Future Works

From the results of this study, the compressed images will be compared with PSNR (Peak
Signal to Noise Ratio), and then perform the pattern recognition of natural disaster using
artificial neural network. Further, the works can be continued on the implementation of
information system for detection of natural disaster.
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