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ABSTRACT

The parallel processing program is a distribution of works large, or works that

requires very high efficiency computers, to several computers to get a satisfied efficiency which is

nearly equal to the processing done by a super computers.

Satellite images are the earth’s surface taken by very high resolution cameras in order to get

the images that can be applied and used effectively. But the satellite image processing has some

problems because of its large size, high resolutions and setting of the latitude and longitude point

of the image. Then it need high efficiency computers to get the good output.

The satellite image processing with the parallel programming help to reducing the processing

time by only one computer and the work quality is quite similar compared with process done by a

supercomputer.
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‘:; o = = v
ATTNIN2.3 HUINHUE IHALIBEAATUNGN (AD)

9 a @ &2 9
namesdulunmstunndeya {10:30 .
ranlunis Inessenlan 1 5oy 98.88 WIR
fuindoyadindy NN16 Ju
ASTER (Advanced Spaceborne Thermal Emission and
Reflection Radiometer)
. CERES (Clouds and the Earth's Radiant Energy System)

szvuunnveya
MISR (Multi-angle Imaging Spectroradiometer)
MODIS (Moderate-Resolution Imaging Spectroradiometer)
MOPITT (Measurements of Pollution in the Troposphere)

819N15%119 51

A131N2.4 a9 IBazIdBaY MmN unAa IR

Primary Use Band Bandwidth **; Saturation * | Required SNR #
L.and/Cloud 1 620-670 1.5555 128
Boundaries 2 841-876 1.0490 201

3 459-479 1.0696 243
4 545-565 1.0130 228
Land/cloud/Aerosol Properties 5 1230-1250 0.8420 74
6 1628-1652 1.0338 275
7 2105-2155 0.3249 110
Ocean Color/ Phytoplankton/ 8 405-420 0.3728 880
Biogeochemistry 9 438-448 0.2593 838
10 483-493 0.1913 802
11 526-536 0.1580 754
12 546-556 0.1243 750
13 662-672 0.0750 910
14 673-683 0.0748 1087
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1 ¢
A319IN2.4 UATAITILRLIBLAVBIMNIUUAZHUUS (AID)

15 743-753 0.0741 586
16 862-877 0.0599 516
Atmospheric 17 890-920 0.7490 167
18 931-941 1.1422 57
Water Vapor
19 915-965 0.8447 250
Cirrus Clouds 26 1.360-1.390 0.8944 1504
Required
Primary Use Band [Bandwidth **{ Saturation*
NE([delta] T(K) ##
20 3.660-3.840 333 0.05
21 3.929-3.989 429 2.00
Surface/Cloud Temperature
22 3.929-3.989 329 0.07
23 4.020-4.080 329 0.07
24 4.433-4.498 318 0.25
- 25 4.482-4.549 314 0.25
Atmospheric Temperature Water
27 6.535-6.895 323 0.25
Vapor
28 7.175-7.475 320 0.25
29 8.400-8.700 330 0.05
30 9.580-9.880 364 0.25
Ozone 31 10.780-11.280 399 0.05
Surface/Cloud 32 11.770-12.270 391 0.05
Temperature 33 13.185-13.485 335 0.25
Cloud Top 34 |13.485-13.785 341 0.25
Altitude 35 |13.785-14.085 339 0.25
36 14.085-14.385 371 0.35
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2.4 M3U5vilqanumnueamn (Image Enhancement)
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2.6 MATLAB Image Processing Toolbox
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2.6.8 Deblurring
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2.7 MATLAB Mapping Toolbox
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— Output fio Ml Ay A, AN_](IﬂEJ Ay =¥ a* *a )
— Time complexity Vlﬁg{uﬂ' Sequential O(Nz) 1A Parallel O(log N)
3.4.3 Matrix multiplication 8193 time ﬁgmﬂﬁhaﬁunmﬂizmawauu network W31z U
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3.4.4 Sorting
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3.3.1 MATLAB Distributed Computing
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3.3.2 Distributed Computing Toolbox
' + ¥
Aedaunl BaadenudlFau wied1HideuTda I sunsudunnadudidosns
a 9 o ' & Aa o2 v g EY o -
Uszurona NIzABITINUIIUATOINAARY Toolbox tudauilierd awnsaSenaios
=y 4 1 ayv . 3 Y £ o < o Y ~a 1w t
ABNNAABSINETUI Clients N 1A Faga Tilsunsuesnazimhilumsaadenuaiuves
s a3
Engine DNABHUN
3.3.3 MATLAB Distributed Computing Engine (MDCE)
A = o o w Ya Y A o =4 ! = .
fodrunasesumdenndld iioviwnlszulrana laolidesdIufe jobmanager Ay
worker Jobmanager v lunissuaiuningld udinszewiueenl1iiy worker #i
- ' v A 3 IR o Yo oo, 2 o dAan ¥
ipunvaglalsyulanaasaudNdanaun 1inl jobmanager F9925IVITINNAAWEN 1@

vinmsiszudawa danauduluedly

Distributed Computing Toolbox MATLAB Distributed Computing Engine

Clients

Jobmanager

gﬂﬁ 3.15 Basic Distributed Computing Configuration
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.._'I:E.S_'E_.» Worker

Clients —

Clients All Result
D

Clients

%®,

gﬂﬁ 3.17 Configuration with Multiple Clients and Job Managers



48

3.6.1.1 Content of MDCE

® Iob fio vouNSianiisly MATLAB ﬁﬂs@mqmmfiﬂwmmm MDCE
uihiives job ABAISIAY jobmanager 10113 tazatha task ot Feilldazdos
afidueslutunenvesmaton Tusunsy uazdsam 11w jobmanager 1o
mimsdszurana

® Task ﬁadauéaaqﬁag‘lu job sBumng Wuilsfduiiutoenut Menszae
a1 119y worker

® Cliemts fonsosiinihiilumstanesudld nialuniecvedldannenh
w3 3mues MDCE 199 (303ndly clients dwvminiilumsadie job
waztszudanaldsunsududuaililed MDCE

®  Jobmanager Wy mwﬁ'ﬁu MATILAB Distributed Computing engine ﬁ‘lﬂﬂﬁﬁ
Tumsaszeunse task JIATY worker UHazIA309 1ADY jobmanager 3¢

= ' = Y] a . o
i worker 1iuvesawes luawisaiSonldan worker fioglu jobmanager 2

®  Worker i1t lumsdssuiana task 91145 U190 jobmanager worker 3¢
a ? r o @ v % 4 3 J 4 a o 4
Anneagil jobmanager Aaladanilaniiy  uARToIROURIABS 1 1389

=} 9 1 s .:é 4? K a a d’ Y
TU150U worker “lﬂlﬂﬂﬂ’ﬂ 187 cnwuagﬂuﬂsmmmwmmmimma

v ¥
° . o < @
Tumsiauasall jobmanager 1ag worker ARIN 1A 1USTVY network UATR

] 4 o 3 ¥ @ 9
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4.1.1 HDF (Hierarchical Data Format)
=y s -4 I’
HDF Lﬂummmuwammmmmswnu EOS (Earth Observing System) UDIDINNT
NASA (Nat10na1 Aecronautics and Space Administration) mmm Lf]umswmuﬂﬂmm
53u%89 HDF Group gﬂuumﬁmsmmmuu Wumsipuududoya13luTnanes uas
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ive lu'ladeyanmarganinmuioumsizdesiiumsySuljsdoyavesd 1dusnms
Aoy
4.1.2 McIDAS File
4
MCIDAS(Man computer Interactive Data Access System) ﬁ@ﬁgﬂiﬂﬁ&&ﬂilﬁﬂﬁgﬂﬂ
o N I's =Y o Q o a o
MIDOASHE M INTITHUBTMsUAAIVBITOYaNsgationIn  dmiunsIdsuas
msany a1 lng SSEC (Space Science and Engineering Center) TasurnInenas
) . . = LAY
Wisconsin-Madison 1uila.a. 1972 Tusunsy MdDAS awisodszgndlasaudy
4 ° <t ° TS
gNEANARIMIFITIT AT NN uazdoyadmmiinia
dnumzvosdoyanldnaTsunsy  MapAs  wniludeyazinmeinnmeie

o ] a = 4
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4.2 dunsulumsyszurananin (image Processing)

] 9/ 1 =1 3 d' 4 18 % - [.% T ] v
Tumsduiinmaieamaieniy  mwn tdernidanuauda  wseds limuizaems 14
A o« O ' A ¥ ' )

nuastutsudanyulumsyszuranimarais Iimuizasnms 4oy
msU5udgeqmanvesnw

¥
VNATIMAUBVUe RNy unIuluegAs wieamdunuviidnuagivae i

Q o/ z = o 1 Q’ :; 9 oY= :; o Y

Fausu aniuiedinnusuiusidiszdediztms lumsyszuanaiiszumiidquamyes
b4

amwdunuuliguamddu laelditnssudgygruniuld 3 via A Median Filter, Average

<

Filter, Laplacian of Gaussian Method

C ST/lRT )

READ IMAGE TO MATRIX FORM

IMGE ENHANCEMENT
{Median Filter, Average Filter, Laplacian of Gaussian Method)

A

SHOW IMAGE

A

C

51 4.1 Asnunsdivdysqaminvesam
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FIwaAdy A UNINUDUANNAMVEINMAL TR FrsudndygusunIunud

M1& uazi1 median filter AUYBYIMNEWATIRBNIZTWAATYYIUTAIY

uungy uasdyanuuUY salt-and-pepper noise Milansaziugadvnazdiog
ATEIANTERIEL UMW IARIY LariinaADANUIUABYBININ Az Point detection

#3835M3 Laplacian of Gaussian @nsoAumyaisguunmld uazyiovia

T
e =

= @ A { o a 4 °
dygusununinsnssNuuuMdEsy MlnezifadehinsAumyauunn

U
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@79 Laplacian Operator IWeqeguRgl sxaeiulfinugauuninlddanuiiu
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dinldnmarnmsiiudn Iadeya uas ldhmsssusananmaenruiion uondiu
vaamsdszuaammamaionniinssulussuueiny s 1i worker nazdimuald
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READ FILE
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DISPLAY MAP
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PGS
L

311 4.3 MINVINUIATNITIINUVOI worker

4.4 msanudulasumuidinsumwe s o

msszthdoyanmawaadfionldiFonuludiuieg  Sufluiesdesimsatrady
Tnsauruidmiumwswaufiouderau el ldnmidsnvaniusiwmssmuaiiy
Foemrven ity mradidulnswmudly Tnssandoznssiilulsunsy  MATLAB
wSaeile@ 1 lunsadruduInsswnudiae Mapping Toolbox

4.4.1 msaadulnsaumunoinlva HDF

Browse and import data from HDF4 or HDF-
EOS files
hdfiool(filename) -

4

Read data from HDF4 or HDF-EOS file
(Define [start increment length])
data = hdfread(filename, datasetname)

A
Read Lat/Lon from HDF

Lat = double(hdfread(filename, datasetname));

Lon = double(hdfread(filename, datasetname));

¢

Display data with map projection
use axesm to define map axes and set map properties
and geoshow to display map latitude and longitude data

y

Project and add geolocated data grid
to current map axes
surfacem(lat,lon Z)

Display shape data
s = shaperead(filename)

310 4.4 Asnumsadradulasamui
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¥ T
gl Tduaasdiduduneulumsdszulanavesmsiieuan s HDF 4914
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MauIUruNIsIIOL 1R
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a1 Inan IMdndesnisiudylod Tesdondumus Tun uazaiaudesns
o o - 4 1
hdanmndesmsadradulasamuidhglusunsy MATLAB  Tasmsila
o 4 0 [ 4
W dé18 HDFtool (a5 0iadmsudanis 1Wa HDF vealilsunsy)

o o ¥ v-g P a I o
m'lwamwmqwu‘nmswmu (Workspace)Iﬂﬂﬁ'm'liﬂmﬂﬂﬂﬂ']llﬁ?ﬁlﬂﬂﬂ“l}@@ﬂ'lw

»
o

{d'sl 9/ o kY o =}
wazuBuANABIMSs 1a manlFlumsiinufe “Imgdata = hdfread(filename,
datasetname)”

J a = A o b3 o 3 ’ 3/
puazaganazasIagavesn et l1dlumssinuadumisvesninld
Qﬂgfﬂﬁ ﬁwﬁaﬁi%"lumiﬁwmﬁa “Lat = double(hdfread(filename, datasetname)};
Lon = double(hdfread(filename, datasetname));”

y_ ¥ Ay 7o o wa ¥
adrudulnswnunaeiendy  “axesm”  lagauisommuanuauiiauoudy
Insaununndsenis1a wu duuagtuuvveadulaswnui funaupIn g
ADINMSUAAI MIUTAINAULUNTA 19

s
@

v ¥ 1
waasnmaemaioy  aspwdulasuwunnadiedy mdanlylunsiaude
“surfacem(Lat, Lonlimgdata)”

a ¥ ’ 3 = A 1 i g a{
HARIT10azDeaA199 19U 1EuveunIY MenaudsTma H30500RDITHIINHUN

Py o o
auuduTnT WNUNAWAIATY “Geoshow”
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4.42 osasrudulasumunoinamnlaellsunsu McIDAS

Start McIDAS and then download file from server
IMGCOPY ServName/Position LOC/POS.Imgname
Style=VISR SIZE="SAME"~

y

Extract file
(Get 4 file .001 .HDR .LAT .LON)
AXFORM Imgname Filename NAV=YES

Read data form file (area lat and long)
fid = fopen(filename) % Open file
data = fread (fid, count’) % Read binary data from file
[felose(fid) % Close one or more open files
img = reshape(data. hight, []); % Reshape array

A

Display data with map projection
use axesm to define map axes and set map properties
and geoshow to display map latitude and longitude data

A A

Project and add geolocated data grid
1o current map axes
surfacem(lat,lon,Z)

Display shape data
§ = shaperead(filename)

gﬂﬁ 4.5 MINWIUYBIMap Projection from McIDAS

nngl 4.5 RuaasidusuneulumstszunanaveantsiauanTusunsy
McIDAS ifioniu Tnaalidnmuazainmsailnoa lddnmazilsing Tid 4 viia
&aufusuldus 001 HDR LAT LON 3alddsusumeunsinan3edl
119Tsunsu  McIDAS  ieariuTnanldnmiidosms  nasHiesvesd-
WuSnisnmdiearaiion amisadensufl a1 dums wuud tazganuazidon

vosnm ldies wazausadenariuInan alndargavesusivnes 1d
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o $ 2 g )

NN 1BAND3 DxAYA UYapIAYA JnelFerudumisunumuftvmua (Filename)

o '8 v A o ' o a v
3. ddgiusinisiien (workspace) Tnon1sdla tidaredids “fopen” 120711

k4 o &

LU

oy R Y o o ¥ Ay g ¥ o a
m@ga‘lumsmsmm “fread” Llﬁ'Ji]ﬂ!ﬁﬂﬂ‘l!i’)ﬁa{ﬁﬂ'lwtl’l"lﬂiﬂﬁiﬁﬂ'U"Uu'lﬂ‘i]'iQ‘U'fJ\ﬁﬂ'lW
Y
12]

¥
o

£% ¢ o,
20A 199 “reshape” (A1W1309VUIAVDINNIIN IR IWALEAADS)

' a a A o v Y o ° ' Yy
4.9 mazayauazassrgaveIn et hlslumsmmuadwmisvesnningndoes

¥
g o o ' 4 o o @
Taomsila'lWaneMds “fopen” udr181udoya lUUITAWMTS “fread” UFITRG B4
Y Sy vq ¥ o a Y o @ Y
oA 19 1R ITUUUINITIVDININAIBR 1T “reshape” (11509 9UIAIN 14
'3 4
Wdaamos
b 4 9 a o o wa 1Y
5. 4510 du IS WNUNAITIATU “axesm” Taveunsadmuaguauliaveudulass
Ay ¥ 1 e Y] P ' a9
uuAnADIns 18 190 Amuagduunveudunsaumuh dMunusvesnInndosns
HARAY AISUAAIHNBUULNTA 909
12 =1 ¥ PR v 3 [ Q'I d' o A
6.uaasmwalea oy aswmdulaswnuntad vy ddenlFlumaiune
“surfacem(Lat,Lonlimgdata)”
= ¥ ] 9/ a = T U 4" d'
7.48A9510820007 199 15U 1WuveuNnIY wouatlssina HissoassEHINNUNAS

% -]
YuduIAsWNUNAWHIATY “Geoshow”

L4 v
[ oA b4 . .
4.5 Yunsumsmnuaganiname 1Wine (Firer point)
o <y Yo Yy ¥ = s 2 Y ° 4 Yo
wdenni ldiinsahadulnsumuinnamaeaaifoud mwnsaiinminlasy
(Y o 3 @ 1 ' - A
mstfudlssnanmunlszgnaldanlududieg 18 dredr wu msuaasganamaduial
9}:3 d’ Y% @ o d' a .3 o d'd
Wty weldluasisaeuuarmstlesdusunsioionudady  Tasmsinmniing
. . = 4 = a ] ° ) A
Uszurawanmwiay Laplacian of Gaussian WSemisuganeruna W lwdFuiudumieni
a I's Y -~ 1 ad e VoA = 9 o A ’ o
Amseiuwds  wemmulalunsdindwnusneruna W ndnuganiinnuaieigaves
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Download file fire point form FTP site

l

Get lat and lon of fire point from file to
variable

l

Plot fire point in map axes

30N 4.6 Aanumsuaasganmaduiating
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5.4.1 nmma’flumsﬁnm vaamsyszanamanm Point detection with LoG method

A15199 5.1 Na lunsYszuIaNa VNN 1356x2030 Y849 LoG

A | adszuamer Gu) sTUvIUIY uih)
1 22.6 217
2 44.8 225
3 68.4 233
4 90.5 43.]
5 113.9 43.9
6 142.0 44.6

160 1

140 1

Point detection with LoG method Size ofimage 1356x2030

=y
N
o

=y
o
o

Times (sec)
o]
o
.

—e—Sequential (sec)
—a—Parallel (sec)

o]
o

Py
o

N
o

o

Number of image

517 5.10 nswilSaupumsmaussrinedssinanaRefUsTULYINUYEI LoG

VUINNN 1356x2030
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A15199 5.2 YUIANTH 480x640 Y93 Log

Sunm | salssuames Quan) sTUVUUIU (FUIN) B

5 10.2 53

10 21.6 10.8
15 33.7 13.2
20 46.1 14.8
25 58.4 16.4
30 73.9 19.8
35 82.6 22.6
40 97.0 27.1

Point detection with LoG method Size of image 480x640

120

100

80 1
Fi
“;’ 60 1--——- ) —e— Sequential (sec)
‘é . | —w— Parallel (sec)
= :

40

20 1

0
L Number of image

5 5.11 pslSeudsumshauszninmdsznanaheiuszsuvInuYes LoG

YUIANTN 480x640

Y o 2 3 @ Yo =1 =y
nnmsnaand 1dRinsdszuranan mnTounatua uaz ldvimsulSeumeonnailuy
A5197 5.1 tazs1en 5.2 serNesnlszanaralme fudllssylaranaeas lussuuvuIY

v Aa ' Y} 4 o ¥
Wﬂ‘lﬂT]Q']uwnmu']ﬂllﬁmu“axllﬂmja'ﬂuﬂ'ﬁﬂ53’;1’3?"&13!1]@“1“'n.lﬁgu')awaﬂjﬂﬂ'ﬁll5$njawa
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1 Y a 4'{ =} =l =} a a
UDYUIY  @usosisansseznallunsdssurana laasaieinsSeumsudse dngan

Tasnsasniuaaslugili 5.10 uaz 5.11

5.4.2 NAMIFIUNIIINY ¥89n15152HaHAN NG 28 Median filter

M15197 5.3 a1 lun1sUszulanamnaN I 1356x2030 Y99 Median filter

Swaumn | aadszuale Gun) STV (W)
1 28.1 29.8
2 58.0 343
3 93.5 39.7
4 112.5 44.1
5 126.3 493
6 155.8 58.2

Times (sec)

180

160

140 -

120

Noise removal with Median filter Size of image 1356x2030

100 -

80

60 1

40

i |—e— Sequentid (sec)
o, |~m—Parallet (sec)

Number of image

51/ 5.12 anfSeufsumsmhausenieiadssaanaReI N sEUYYHIUYES Median

VHIANIN 135632030



ﬂ]iNﬁ 5.4 naflumsilsxmawamummw 480x640 U3 Median filter

MU daadszurame) (un) | szuuvid Guan)
5 11.8 5.6
10 25.8 10.6
15 39.7 15.3
20 52.2 20.1
25 66.1 233
30 715 27.8
35 87.5 33.5
40 99.2 37.2

120

Noise removal with Median filter Size of image 480x640

times (sec)

15

20

Number of image

35 40

—e— Sequential (sec)
—a—Parallel (sec)

67

51 5.13 nalfSewmneunisiiauseriedalszananafe N uss UUYINUYRY Median

- a Y . . ]
15 i 5.3, 54 wazgilil 5.12, 5.13 TAnaaee)szuiananIneee Median Filter 49

pam Flumstszulana veedalszuanaderdudiszunanaratedalussuuvuiu ¥e

VHIANIN 480x640

n. a o 9 3
anszezna lunsdszanana uazmudszansnm ldunau



5.4.3 Pa MY UM H I veamsseurananIng I8 Average filter

3190 5.5 narlumsdszanamavinann 1356x2030 vea Average filter

umm | aadszuaames Guin) T Guh)
1 9.5 14.8
2 18.8 19.9
3 28.2 24.6
4 383 319
5 47.8 36.4
6 57.2 422

70

Noise removal with Average filter Size of image 1356x2030

40

Times {(sec)

20

60 -

50 1

36 {—-

—a— Parallel (sec)

ﬁ

E— Sequential (sec

Number of image

68

511 5.14 psinfSeumeumsmauszrneilszananaeIiuss BuVINUYBI Average

YUIANIN 1356x2030
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A15199 5.6 YHIANIN 480x640 VDI Average filter

U | aadszuiades Guin) | szuuvwnue Gui)

5 38 4.1

10 8.6 8.0

15 13.3 12.2
20 18.1 15.5
25 233 18.1
30 28.0 235
35 329 26.0
40 37.7 30.0

Noise removal with Average filter Size of image 480x640

Times (sec)

—e— Sequential (sec)
—a—Paralle) (sec)

Number of image

d‘ =) = o U U =y W
317 5.15 nswllSeumeunismaussninenilsyaiana@a IR s UUYHIUYBS Average
YUIANIN 480x640
9 o0 A 2 qu

2NN INADDY IARINITUTTUIDNANNYBY Average Filter a3 ldianlumsiszuiawna
uag ldmnmsnlSoumsunaseniedialszana@er  Audnlsyutanaranedrlussun
v awnieagdidnmsuianalaslFszunvumansonsesiomuilssaninmlums
Uszuna'ld

s
NNNANINAROIINUATZUUVINUEILTaF e TdMsUszusamanmilssaniniw

g ' b4
UINVULAY maamzuznm‘lumsﬂszmawa‘lﬂ
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Parallel Programming for Image Processing
Y% define file image

dirlnput = dir(IMG*.001");
IMG = {dirInput.name}’;
%define file lat

dirlnput = dir(IMG*.LAT");
LAT = {dirInput.name}";
%define file lon

dirInput = dir('ITMG*.LON");
LON = {dirInput.name}";
%define loop for processing

loop = 40;

%Start time 1
tic;
%read area funtion
for i=1:loop
[map{i}, lat{i}, lon{i}] = readarea2(IMG {i}, LAT{i}, LON{i});
end
%Stop time 1

timel = toc;

processFilePath = 'pointdetect.m';

type(processFilePath);

jobmanager = findResource('jobmanager')

job = createJob(jobmanager, FileDependencies, ...

{processFilePath, MOD14.A2007221.1630.dat'});

get(job)



output = 1;
% task = create Task(job, @pointdetect,output,...
% {map{1,1}})
%Start time 2
tic;
%Create Task
fora=1:loop
task(a) = createTask(job, @pointdetect,output,...
{map{1,a}});
end
alltasks = get(job, 'Tasks' );
set( alltasks, 'CaptureCommandWindowOutput', true);
submit(job)

waitForState(job)

results = getAllOutputArguments(job)
%get results
for b= 1:loop

point{b} = results{b,1};

end
%Stop time 2
time2 = toc;

%error msg

outputMessage = get (alltasks, 'CommandWindowOutput')

errmessage = get(job.Tasks, {'errorMessage'});
nonempty = ~cellfun(@jisempty, errmessage);
celldisp(errmessage(nonempty));

destroy(job);

i



Sequential Programming for Image Processing
%define file image
dirlnput = dir('THI*.001");

IMG = {dirlnput.name}";

%define file 1at
dirlnput = dir('THI*.LAT");

LAT = {dirlnput.name}";

%define file lon
dirlnput = dir( THI*. LON");
LON = {dirInput.name};

%define loop for processing

loop = 4;

%Start time 1
tic;
%read area funtion

for i=1:loop

[map{i}, lat{i}, lon{i}] = readarea2(IMG{i}, LAT{i}, LON{i});

end
%Stop time 1
time] = toc;
%Start time 2
tic;
%point detection function
for x=1:loop
[point{x}] = pointdetect(map{x});
end
%Stop time 2

time2 = toc;

iii



Function readarea

function [map, Alat, Alon} = readarea(IMG, LAT, LON)

%Define McIDAS file
%McFile = 'file’;

hight = 1356;

%Read area

%fname = strcat(file,’.001");

fid = fopen (IMG);

raw_data = fread (fid, "*uint16";
fclose (fid);

map = reshape (raw_data, hight, [1);

%Read Lat

%fname = strcat(file, . LAT");

fid = fopen (LAT,'r');

raw_data = fread (fid, 'int16=>double");
fclose (fid);

lat = reshape (raw_data, hight, {]);

%Read Lon

%fname = strcat(file, .LON");

fid = fopen (LON,'r');

raw_data = fread (fid, 'int1 6=>doble’);
fclose (fid);

lon = reshape (raw_data, hight, []);

%Adjust lat and lon
Alat =lat/ 100;
Alon = - (lon / 100);

v



Function Point detection with Laplacian of Gaussian

function [point] = pointdetect(map)

%point detection

point = edge(double(map),'log',3,8);

Function Median Filter of image

function [medf] = medianf(map)

medf = medfili2(double(map),[15 15]);

Function Averageing Filter

function [avgf] = averagefimap)

N = 35;
mask = ones(N)*1/(N*2);

avgf = conv2(double(map),mask);

Function Display Map
%find maximum,minimum lat&lon for figure
for k=1:loop

%map = histeq(map{1,k});

minlat{k} = lat{1,k}(5,5);

maxiat{k} = lat{1,k}(end-5,end-5);

minlon{k} = lon{1,k}(5,5);
maxlon{k} = lon{1,k}(end-5,end-5);

end

%Original Image
%Display data with map projection

%use axesm to define map axes and set map properties
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%and geoshow to display map latitude and longitude data
for j=1:loop
figure
colormap(gray);
ax = axesm('MapProjection','lambert’,...
"MapLatLimit', [minlat{1,j}-30 maxlat{1,j}+30], 'MapLonLimit', [minlon{1,j}-10
maxlon{1,j}+10],...

'Grid','on', MeridianLabel','on', Parallellabel','on");

%Project and add geolocated data grid to current map axes
surfacem(lat{1,j}, lon{1,j}, double(map{1,j}));

%demcmap{double{map));

%Display shape data

land = shaperead('landareas.shp', 'UseGeoCoords', true);

11 = geoshow([land.Lat],[land.Lon]);

thailand = shaperead('Shape/thailanddecimal.shp', 'UseGeoCoords', true);

1t = geoshow([thailand.Lat},[thailand.Lon], 'Color','green");

%read area of firepoint from file to array

fire = csvread('MOD14.A2007221.1630.dat', 1, 0, [1,0,3,1]);

%read long & lat from of firepoint array row 1
Flon = fire(:,1);
Flat = fire(:,2);

%plot Firepoint on axesm
plotm(Flat, Flon, 'r*7);

end
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