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PREFACE

The activitics of the Internalional Conference is in line and very appropriate with the vision and mission of
the UBL to promote training and education as well as research in these areas.

On behave of the First Intemational Conference of Enginecring and Technology Development (ICETD
-012) organizing committee; we are very pleased with the very pood responses especially from the
keynote speakers and from the pasticipants. It is noteworthy 1o point out that about 43 technical papers
were received for this conference

The participants of conference come from many well known universities, among others: Universitas
Handar Lampung, Intemational Islamic University Malaysia, University Malaysia Trengganu, Nanyang
Technological University, Curtin University of Technology Australia, University Putra Malaysia, Jamal
Mohamed College India, ITH, Mercu Buana University, National University Malaysia, Surva Institule
Jakarta, Diponogoro University, Unila, Universitas Malahayati, University Pelita Harapan, STIMIK
Krsten Newmann, BPPT Lampung. Nurtanio Umiversity Bandung. STIMIK Tarakanita, University
Sultan Ageng Tirtayasa, and Pelita Bangsa,

Fwould like to express my decpest gratitude 10 the International Advisory Board members, sponsors and
alio welcome to all keynote speakers and all participants. | am also grateful to all organizing comnutice
and all of the reviewers which contribute to the high standard of the conference. Also [ would like to
express my deepest gratitude to the Rector which give us endless support to these activitics, such that the
conference can be administrated on time.

Bandar Lampung. 20 Juni 2012

Mustofa Usman, Ph.D
ICETD Chairman
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rovest Fiee Delectron Usine Strine Matching In
The Satellite [magery

Yulana Kelvaan

Diepiartmrent of Infarmatics
Faculty of Engincering. Universiny of Musania Meraukie

Absiract - Wildfires are atill oae of the problems that are
difficult to overcome and inte the spotlight of the world,
cipecially those related ts Glebal Warming or Global Warming.
During this time, it can be rovahed wing coaventional means,
but it often happeas that problems In the field of fire leads to
defayed trestment. Seeing these conditions, it wonld require
methods or the relatively more ropld manner. Forest Fire
Detection Systems waing String Matching on the satellite Imagery
particularly hotspot dats ¢an be wied s one solution. Syvtem
sies the Hoyer-Moare String Maiching Algorithm en the image
or images of safellite imagery by sclecting & color image, convert
image formis the oirlng. snd then performed 8 dearch with
irmEShttm way pattera matching ¢an provide ootiput in the
forim of 8 warning if there are differences in the paticem string i
famnd and exoeads the tolerande b gadortosd &% an indication of
a fire on the ypecific fereat arca bring processed.

Keywords - Forest Fire Detectian System, lmage, Boyer-Moore
Strimg Matching Algorithm, String. ASCI

L. INTRODUCTION

To prevent flooding. crosion and drought as well as
absorbing CO2 gas. Various measures and systems 10 solve
this problem have been done and bullt, for example by regular
patrol in the forest system, the laws and legislation to protect
the forest. But there are times when an attempl was mitsed
and the system of functions 5o that there are still leaks 1o this
problem. weakness of conventional systems to detect these
problems that led 1o the Mea of uing sutomation o increase
the capacity and capability of this system of detection
problems. ted by the automated system is the sysiem
will not bo careless and misses to perform its functions which
are real time. Satellite technology is increasingly being used
for various needs manusia,. Salah of which is imaging the carth
from space, to record wnd analyze the state of the earth.
Imaging Tunctions can be used for fire detection systems and

illegal logging

ILTHEORY OF SUPPORT

2.1, String Matchirg

In' the world of informatics, there are a lot of String
Matching-based applications, e applications that require »
search foe a particular string pattern in a fext. In simple terms
the concept of string matching can be tranalated as a way 1o
scarch the same string in a collection of texts (documents) or a
database. This contept is similar to the Find function in your
word processor (Word processor) or n the Query database
But in its development, the string matching Is not only defined

s such a simple concept. String matching is the
correction bated quipped with certain patterns. Some
such a3 string maiching

a. String Maiching algorithm i3 often called the
approximate string matching, namely a s¢arch
patterna (Containing some proceids that s <o
number of different characters, insertion and
characters) so clote to the pattern o the patiers
string being searched,

b. String search algorithm i o peocest of Minding »
sxtay or some string that i foond in a collection
string. The simplest path is o read the characien
ong and calculale the position of the exuting
searched string.

2.2 Beyer-Moore algorithm

Boyer-Moore algorithm s a string scarch
published by Robett S. Boyer, and 1. Strother
1977 Algoritma |s regarded as the most ellicient al
applications such umum. Tidak string search algori
carlicr, the Bover-Moore algorithm starts m
characters from the right pattern. The idea
algorithm Is that by starting the matching characten
right, and not from the left, it will be more inf
obisined.

22.1 How it works For example, there is 3 ma
that occurs in the text [i .. § # o - 1], and contider
mismatch occurs between the text [ + }] and panem
<j<p Meany, text [i+ ]+ 1 _f+n-1]=pattemn [j + 1}
and a = text [i +j) is not cqual to b = pattern [j). Ifu &
of the pattern before the b and v s a prefix of the
shift-a shift that may include:

LT i

patiern

pachwre- | peefin of the puttrra

Good-suffix shift consiats of aligning the pheces of
+boitnel]=pattem i+ | . n-1]withihe
occurrence’ in pattern, which i proceded by 2
character with the pattern [J]. If there &5 no soch
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aleorithm will align the textof the suffts. v i+ 3411 .14
1] with the prefix of the samé pattem

Fil:ﬂ-ﬂl-I'BDﬂﬂ'-'lllﬁ.x shifl

W Only There is a prefix v of the same pattern with 4 suffix

i 4
ik gl
sattem v ]*—*

tide beelad

Femare-3. Clood-saiTo: Shifl If Only There i 8 prelix v of the same pattein

wilh g saflix of u
1 in
S — ]
satzecs [ —

| tidak parisis |

mer;qﬂ i she chasacier mod cominin @

Bad-character shift consists of aligning the text [i + j),
with the emergence of right-most character in the
pattern. I the character is not in the pattern, the pattern
will be aligned with the text [1 + n + 1]. Systematically,
the seps are performed Bover-Moore algorithm when
the match string is:

Boyer-Moore algorithm starts at the beginning of the wext
pattern matching.

From right to left, the algorithm will match character by
character pattern with the corresponding character in the
text, until one of the following conditions are met:
Character in the pattern and the text is compared do not
match (mismatch}.

All characters in pattern matching. Then the algorithm
will notify the discovery in this position.

The algorithm then shifts the pattem to maximize the
value of good-suffix shift and the bad-character shift,
then repeat step 2 until the panern at the end of the text.

wilbipy Dvrkipegsd GROETE MEI

Table for the bad-character shifi and the pood-sulfix can be
calculated by time and space complexity of O (n + o) with a (s
the alphabet of the space, While the search phase, ths
algorithm lakes Lime of 'O {mn), in the worsi case, the
algorithm will perform 3n maiching characiers, but the best
performance of this algorithm will only perform O (m / n)
matching.

2.2.3 Pscudocode Bover Moore algorithm:
Counters Table bmBe

Frocedore pres=ac|

Inpat P o scray[0..a=I1 of char;

Inpak n & inTegar;

i=pat factpot balc & aeray (0. RS1ZE-1} of Lnteger
|

Ceblarasl!
i: integar

Agoritman
for (L = 9 to ALFRASETSIIG-1]
Al i=
wodfcs
for (L= Q'ton = 3}
beBe |PIL]) &= A = L = 1
endior

Paewdocode Boyer-Moore Algorithm

Frovedlyrm AuymrAyoge desasf i

1APUL W, h b LATegsr.

dnpur F § array(ld. . m=1] = dhar.

Lnput T i SEray 0. .®w=1] of dtiar.

Ut jput Ewimmin ¢ Sarraypll..w=1] of Bomlsam
1

faklinramis
iy Jp mhife, mBcihife, eEsdsilft: intoger
b=@s @ ssvay(d. ALFAARETATEE] af ingegar
gy § mrrayl(d. -m=i] &f integes

AL .
o g Gy
preiete in, P
£ il
whils §i<= m-n] b

4 i=r—=i
while () P=0 p afl TIL#3) = FLIFE abe
dimi=1
il L.
IfI) = 0% ihan
Hetamd ] oL fos
ahife = Wels (0]
=188
BEBAENLEG o Rele ]l dhaitALRLITIL®30 F i=he Y=}
gl fer= HEellafj]
ahgici= mas Esicihify, heilsinifuk
sl
Ji= Laphifi
snadwhils

P EsDagd
Wit

224 Sample of Boyer Moore Algorithm Implementation
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In the example. Above: AlgoritmaBoyer-Moore make
comparisons | 7 chamacters

23 Image Procesting

Image processing or image processing is a form of an image
or images with numerical caramemproses of the drawing, in
which case the process ks cach pixel of the kmage stautitk .
Cne of these image processing techniques make use of the
computer a5 8 device to process masingmasingpivel of a

110

ETE 2L

gaenbur O%ch  becouse  that  term appears im ihe
processing or digial image, or “Digital Image Proces
[stilahmanipulazi image or “lmage Manipulstion™ aes
uged o pame isnlshpemrosesan Imags o mage.
image procesaing” was frst introduced m New York, U
the carly thuml®i0'% The first time used 10 improve
image quality delivered newspapers that lic upder e
obehkabel betwoen London and MNew York. Lnbl the §
perkembangannyatidakish o encouraging. But in the
1960%, where the development of computer yangpess
able w0 offer speed and higher capacity dariimplermentas
the development of image processing algorithms thas
rapidly again. For now pemrosesancitra has surmounded
use of a varicty of disciplines mcluding the field
Architecture,  Geography,  llmuKompater, 'H:
Photography, Archacology, and other scbagaitiva
“Digital Image Processing”, an image is considefed
sequence  bilanganbilsnganyang amanged in 2
dimensbonal array. A pichire is 3 rectangle and com
array of pixels that can be specified in value. For exaisg
kitadefimisikan that function for cach pixel i a (X, ¥)
adalaharsplitudo (eg brightness, efc) from a point loc
coordinates (x, v). The amplitude of each pivel in the &
real numbers of integer, Nilal minirmm ampltude of o g
0, which represents black, while generally nilnimaksim
is 255 which represents the colos of diginsl
potih.Sebush a [m, n] i the result of discretization
image analoga (X, ¥) uring 2 sampling process that s
referred 10 as process color images digitization Scbuah
can be represented by an array containing the data disd
combination of red, green, and blue (otherwise known &
or Red Green Blue). value of cach cach color range from
255, There are two ways lo store cach pixel that is by
cach pixel in a single bit which means that the comp
only use the Odan 1 or black and white for each pixel
storing each pixel in the data byte size of 8 bita. If 18
latter way, then the maximum value of cach pixel s
"Digifal Image Processing”, an image & confidersd
sequence  bilanganbilangamyang wamanged in @
dimensional srray. A picture is a rectangle and oo
array of pixels that can be specified in value. For exa
kitadelinistkan that fumetion for each pixel is a (x, ¥)
amplitudo (eg brightness, eic) from a paint
coordinates (x, v). The amplitude of cach pixel in the §
real numbers or integer Nilai minimum amplitude of a p
0, which represents black, while generally makabmum »
255 which reprezents the color of digital images punn
a [m, n] is the result of discretization of an image an
¥) wing 3 sampling process that i often referred to
digitization.Conteh a result of the process shown in Fi
where for the pixel located dikoordinat [m = 10, n = 3]
imteger value af the brightness of 110, In the picture,
16 rows and 16 columns, with the vahse assigned 1o gach
result rounding integer value closest 1o the average
brighiness of the pixel msclf tersebat, Scbuah color imag
be repeesented by an army containing the data duad
combination of red, green . and blue (otherwise
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or Red Groen Blee). value of each color range from O to €. The result is that only the image suee according 1o the
Terdopatdua way o store each pixel that is the way 1o provisions and the extension only GIF or 1PG
their masingpixel in a single bit which means that the 2. .Color selection:
sputer can only use the 0 ond 1 ar black and white for each a The input is the ouput of the phase Input Image
1 and by storing each individual pixel in the data. an Z-bit b The process is done is 10 choose or select (o only 4
of data. If using the latter way, then the maximum value colars to be a component of the image to the next stage of
gach pixel i 155, the process or

| i o M
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[m-ﬁr“ﬂ ] a. The result is Imageyang only display 4 colors: Red,
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Figare & Ficteren thowing e results of Figure 4 1 Colar Selection

I1I. RESULT OF REASERCH
1 1. Software Working mechanism of sofbware
: 2. Image conversion to Stri

5 Working mechanism of the System SofWAE IS 4 The input at this stage is the Image that i output from Color
developed 83 a whole based Input-Process - Output. Each  ujaction
activity or process comtained within the SYS'em b process that happens all the data is first converted into the
s e en form of ASCII/ Byte For example: | pixel with the color red

b Aslopeimage or Pactxe S is 255,0,0 bytenya (RGBnya). Binary is: 11111111 00000000

. Inpl.ﬂ:.' Put i.nl_:ﬂpl.ablﬂ system is a File Image Image o0 millian, Where the conversion starts from the pixel located
which is & satellite imaging results (Data Hotspot) that at position (1,1) or the upper left comner o the position of the
ends / extensions GIF or JPEG by Sire (Resolution pixel located (m, n) o the lower right comer
(pocel)) or & specific dimenshon [ 10000 = x> = 300pixels
and 1000 = vy = J00pixels)
b.At this siage the process s to check [ zelect and
receive pictures of images based on erilerin’ such ax thase
mentioned in Input.selain svsiem '.l.:ill. reject it

1]
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. Convent direction from befl to right n columns b.n the Maich String, The algorithm wied is a
= Matching Algorithm “Boyer Moore™ Systematically
L-E'ii%] = = sicps are performed Boyer-Moors algorithm whes
. match string 2 A. Boyer-Moore algorithm
matching the pattern at the beginning of teks.Dari
- 1o Jeft, the algorithm will match character by ¢
) ) patien with the corresponding character in the text
kg - =L one of the [following St are
* The characiers in the ¢ P T
Vi compared do not match (mis:

: - All characters in pattern matching. Then the al
M?mwmwmhw-:lhh will notify the discovery in this A

The conversion of ASCH data to a string of 1op left comerto 2. The algorithm then shifts the pattern to maximize the

the lower right comer, the line per baris of good-suffix shift and the bad-character shift, then
= gieps | through patterm ot the end of the

4.2, Results Interface Design Software

Software designed by starting from the results of i

design that can be seen in Gambat the following:

10Contoh image Image Data Conversion Results in ASCII
Format
After the ASCH dam is penerated, then the next step is to
conver the data into the form of a String with the provisions
of the displayed character string consisting only of the type 4
W for White or White, Yellow or Y for Yellow, Orange and O Figure 12, Login form
to R for Red or MerahData string obtained from the
conversion of 3-byte binary that represent the colors R, G, B,  Form in Figore 4.9 is used to include the identity of
or Red, Green and Blue.untuk each pixcl can be scen in table  [f is necessary to ensure the safety of the system bec
4.1 the¢ Admin users who have registered are allowed

- - _ identity system.

1. Matching String (String Matching) Figure 13, Main Form Displey
a.lnput to this phase is the result Conversion (In
String Format)
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Figare 14 Dusplay Color Selection Results
IV, CONCLUSIONS AND RECOMMENDATIONS

Detection of forest fires on the Bover-Moore algorithm is
implemented in the search and matching patterns or
patern on the Image file that has been converted 10 a
string and saved 1o the database prior 1o the conversion of
the string last image and the patterm of dilferences
between the two files are compared this is indicated fires.
Forest fire detection can be done by using satellite
imaging results. But the results are very dependent on the
data inputted image or the input it disebabkan karena
using more sccurate dota as  input, output  will
menghasikan closer (o the tnuth.

The results of the developed system relies heavily on the
input or image file. On different sides, image satellite
imaging results are very dependent on weather conditions
when the satellite passes.

Determine the appropriate tolerance, will give results
closger to the truth .. even il this requires complex
mathematical calculations.

Conclusions and Recommendations

CONCLUSION

Forest fire detection can be performed using String
Matching Techniques on the satellite imagery, can
produce output. OF the alarm is a warning indicating the
possibility of fires have cccurred at the forest site
terientu.lni, can assist the of Forestry to
obtain a relatively fast inforormasi about forest fires that
can be stiffened in the handling of a relatively more
rapid.

Detection of forest fires on the Boyer-Moore algorithm
is implemented in the search and matching patterns or
patern on the Image file that has been converted 1o a
siring and saved 1o the database prior to the conversion
of the string last image and the pattern of differences
;b_ﬂmnﬂwhmﬁlﬂm:mprd this is indicated
bres.
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Forest fire detection can be performed using the satellite
imagery, namunsangal depend on the input side
image.li different file, image satellite imaging results
are very dependent on weather conditions when the
satellite passes

SUGGESTION

This rescarch can be developed Used Weth improve the

performance of the Program, through the use of String
Matching Algorithms and technigues more quickly.

Can use the Image other than the data hotspot,

Role of Government in this regard relsted agencies such
as Department of Forestry and BMEG (the Mecorology
and Geophysics), especially in the provision of satellite
imagery data which results free of charge will facilitate
researchers to provide more optimal resuls
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