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## 4370440321 :MAJOR SPATIAL INFORMATION SYSTEM IN ENGINEERING

KEY WORD: DYNAMIC MAP/ MAPSERVER / OPEN SOURCE SOFTWARE / MODIS
MR.PHANU UTHAISRI: PRESENTATION OF DYNAMIC MAP OVER INTERNET USING OPEN
SOURCE SOFTWARE. THESIS ADVISOR: ASST.PROF. Dr. PHISAN SANTITAMNONT, 83 pp.
ISBN 947-17-5192-3.

Conventional map presentation on internet is done by using static maps technique. However,
dynamic maps can be better represented using animated images in order to display the
information changes.

This research is to study and develop dynamic maps by various animation techniques using
open source software. These techniques include Animated GIF, Cascade Style Sheet with
Java Scripts and Shockwave Flash technique. The objective of the study is to consider the
most appropriate technique for dynamic map presentation over the internet using open source
solution. The free and open source Minnesota MapServer is use to act as map server engine.
The spatial information used in this research are vector and raster data from topographic map
scale 1 : 250,000 and 14 samples of MODI S satellite image resolution 1 km? received from
Thai ground receiving steation covering Thailand, respectively. MODIS satellite images
which can be renewed every two days is good example of dynamic information.

From the study, Shockwave flash is the most appropriate technique in order to represent
dynamic map presentation over internet due to the small file size which is suitable for
accommodating large MODIS file. The MODIS file format is compressed into JPEG file at
Jpeg quality 80. Then the visually lossless MODIS images are converted into dynamic map
where as the file size is 8 times less than the original. The quality of the image is till
maintained on internet browser and the image degradation can be insignificantly observed on
internet browser.

For spatial information representation using open source software, Minnesota MapServer can
deliver both vector and raster data. The integration of animated technique and Minnesota
MapServer enables users to view dynamic spatial information over the internet. The user can
select area of interest and number of satellite images to be displayed in order to create
dynamic maps over internet effectively. The user can interactively control the output result
i.e. play, stop, forward and reverse the sequence of maps to compare the changes.
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2.7.1.5'lWla SvVG
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2.7.2.2 'lvla SWF
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2.7.3.2 lWaraniln
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Aeaensle wnlng

unwanlnlng (Mapinfo TAB and MIF/MID files)
TIGER

OGDI vectors

IHO S-57 dataset

UK.NTF

SDTS TVP

PostgreSQL

ANI0AARNN aftuage waztidonnesiisesiuluniadense lemiaiulai

http://gdal.velocet.ca/projects/opengis/ogrhtml/ogr_formats.html
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® TIFF/GeoTIFF: GDAL@N1InRAsadasya TIFF 1isa GeoTIFF Iidwneniy Humle

FrusmiEsnioes uwithsasiulie TIFF vie GeoTIFFuLLfifinisvinlna deya
® VRT: Virtual Raster
® NITF: National Imagery Transmission Format
o lylfanwa 299l1/sunss ERDAS winana laieua (.img)
® F|AS
® Arc/Info ASCII Grid
® DTED Lﬂu"ﬁmﬂm"mLM@§ﬁLL&®GﬂQWNQQ
® PNG
® JPEG
® GIF
® MEM: In Memory Raster
® BSB: Maptech BSB Nautical Charts
® XPM: X11 PixMap
® BMP
® ECW: ERMapper Compressed Wavelets
® HDF4
® PNM: Portable Pixmap
® ENVI i@g@mmq@ (.img) anlUswnsx ENVI
® PAux: PCl .aux Labelled

® MFF: Atlantis MFF Raster
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® MFF2: Atlantis MFF2 (HKV) Raster
® JPEG-2000
® FIT
a1a90RARIN efTuangn uazldmamesisasulunisdense TEmaiuley

http://www.remotesensing.org/gdal/formats_list.htm|

2.15 mainauudayasianas

Tunsldeuliddeyamamesaunlnnlagianznndeyaniamendauluginig
v‘ifmuﬁﬂﬁﬂmfmmmmwLﬁmmazdmwim?;mmuﬁqme‘ﬁ’fﬂamu%’ﬂga%wummmw
reuudadudnsuaLBnniifemninlidun/demnainsszuuuazinan deaiuaLunIs
THeuanisonnlnavudeyananesls n1sinlnadumaluladlunisdszndanaiuas
ninenslunisFenldeudeyamame finanisuseieedayamamefaanidudan uazsin
Fatluiazdauld n1sdanldewazBandiudei MeFandeyaame fdoudenand ail
andEnANNTNITRIPeN0LAR TN Lﬁ"@mv'i'mfmmmm@iﬂsﬂmﬁmmﬁﬁmuwhu
mﬂmﬁqLm@ﬁqmﬁmmu%@gmmmeff%wmmﬁ@uué’qﬂizmamiﬁmmmwwquﬁquﬁ
Aenuuaann i Wiresrenfiamedidanatlunnse udieyamame fiamariau dunn
nnsuiedeyanameseanidudiutas’ Fagilfl 2.11 wanansdnaeanisutisdesdaya

sawaf lugtdnaes IAinisudsdautesaesieyasamasaaniilu 16 dauteos uin

b

< g v

Fasnisuansdayaludani 2 fldsesanudayanamasivisn 81N eaanIza9ui 2 win

D

W wndlasnisenudeyanatdasan MudeInIsaIudayanatuudIun 6 uay 7 fazinnig
! 4 ) dl 1 ?a// ¥ a dy o 4 o (-1 -IE Y o
autayalanITdIun 6 waz 7 Wit semataiiazinlin1sieusaauias ldnineans
sruutiasaslunisgrudays ad19lsAREUINABINITUARININGINTIIUNA AFIAIFEIBIY
TayasawmasviaunaLdaninisteliuaasuninaaaaiames uinseanislinisinau

TudneaiznseiaasnaniInulammEuaziunsnantatfasan damaiaauidngas



30

17 2.11 uaasnnsanasInisulistiesdoyasanas

2ap

o a a L4 a
2.16 ﬂ'l'iVI’lW‘i"]NﬂUu‘ll’ﬂﬂﬂ%"lﬂLﬂ’ﬂ‘i

¥

N1INNRA (Pyramid) 8AERANNITNNIHIRsARNNAWes N9 indeayamawmes

azianalwnudlin nauansradepsegunaanmiidanaad windeyadaualugnd
aan penfiamefazinnsdsznanaieten nifanansauandldunutiiaaiisme
Fananfiomesiesenudeyaimntecdeyananesnay fereslszunanaruinaenis
LAPIHALATTNNIH LB TN BLAPLLAEN T windinIawieunndayamanesi
: o

FUUPAAMAUAINT LHAFAINITUAAINANINTINT LB AN AN HUBIALANAT NURALEIU

a

3

v [

fayasunnlugianun A lddszndnnanluniseudeya Awandlugid 2.12 uanenng
A1aadN1sanILIATesdayamamas Tnanisaaneuauiadayaamasasldisanneulne
N1RINdIU fatvmudeayaames Au1asdauintu 1:10,000 Wenn1sannaudaya
\lw 150,000 wAE 1 : 100,000 ATNATAL AnHUzNIsaanaudayailua NN ANl
% = a =K dl dl a % ' Y r:l/
Ade WHe AvntlunuresTameiianisanneudeyanaimnes Inalnddeyamamaia 3

dl [ :J/ o I e a o
N madauningu azsannvetlulndinaai



31

1:100,000

7171 2.12 wAnIN19R08RINTARTIATRI TRy ATALIRS

HALAAININLUABN N AZAN198IRDDLATIANDT NINNITLAAILADE TUHIRINEIUNLAN

@ ! 1y o ' @ R Iy Ao | o g al o A o
N1 ﬂ"\ﬁ‘ﬂqumﬂaﬂmﬂmqm?q@QUL@ﬂ sﬁﬂﬂmu’]ﬂﬂﬂﬂuﬂwuﬂﬂﬂqq V]’WIVL@?JLQ@']U@E@\‘]LN@W]HU

a o

Aududayaruinvuaiisunn watianisiansdamnldiuiuiumeaiianiminng azdae

1
cal A

Ianunmldaudeyasawmasniauinlvnliag19s8ilsz@nsnan Taluiuladn uunw

v v
@515 7895UNINIIUN 2 INATAT

Tunnsafaunuinadn anfluatwianazfasidagyanvainuanaluisonneaii
dl ¥ 1 ¥ 1 1 o a a o dl a o dgj
e lduansprnuansaasdaaumasdtsioaaiu luisnanasfiuiiesainauidsil
wiulnieduunuidaganiiedsgannsavann e ulunasaiwidluuaunnadnlsnadaya

NMNANEN AarInRdanan Ina e luLT AL UL A1eiulunanadqananay

a

v [
Y ¥ =

anunsnindayaaniunnaZsaduununngdnls daganinannmeniurasdunléuain

u

ey ~ P i A o= o H A PP Y o
‘M@'W;lLu‘ﬂ\‘i@qﬂﬂ’]’JLVIﬂNV]Iﬂ"\?ﬂﬂ‘J?@UI@ﬂLW@UuWﬂﬂﬂH@UHWHWﬂWMNM@’]ﬂﬁerQﬂﬂu AR

a v a

yaluda Wuandayaninaioieunainisniinndsenauuanaiuunuinnadnlasoaimni
4

a A all o K vy S a o o 14
ayalufaiaudgalunistiuinain Inalddeyaudnmimn ez 1-2 du A4

(=3 -dl ¥ d” dl = o ] ' ¥
ANNNTDNIUAMNIL A UL AR AU ﬂsluwummeﬂuslumqmmmm 1@

1:10,000



32

2.17 Tayaluna

Tuma (MODIS) eiaann MODerate-resolution Imaging Spectroradiometer dhuezesdn
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71 2.1 UAPIATUIUTNAA LKA IHAZBEAITINUA UAZAN9719W 2.2 uansdagyan1anatipges

wrasiadnlnmalunisiutaiaay A msunstiunndayaiii aa aznanwaInAumiiaes

nwldgansnumiie Tnediyunannldgeqa 55 a9 luusazsim (Conboy,)

d‘ ° 1 dl N a d” dl
FANTINN 2.1 LAAIRNUIUTINANVULAETIEACLD A LTI N LN

Resolution (m.) Band
250 1-2
500 2=
1000 8-36

dl % a -dl A o a o 1 -dl
FN9IN9N 2.2 LA ANTRHANTIVIAUALRILATEIND pluAalunissudaeAaul

Primary Use Band Bandwidth' Spectral Radiance’ Required SNR®
Land/Cloud/Aerosols 1 620 - 670 21.8 128
Boundaries
2 841 - 876 24.7 201
Land/Cloud/Aerosols 3 459 - 479 35.3 243
Properties
4 545 - 565 29.0 228
5 1230 - 1250 5.4 74
6 1628 - 1652 7.3 275
7 2105 -21565 1.0 110
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dl 3 a nﬂl A o a [ ] Aﬂl ]
FNTINN 2.2 LL@@\?‘IJ@Q;I]ZWI’]\?WIﬂuﬂ‘ll’t]\‘iLﬁﬁ"ﬂ\iﬁJ'ﬂ’]ﬁtﬂﬂﬁsluﬂqﬁ‘ﬁ“i_lﬂ]’]\iﬂ@u (1)

Primary Use Band Bandwidth' Spectral Radiance’ Required SNR®

Ocean Color/ 8 405 - 420 44.9 880
Phytoplankton/

9 438 - 448 41.9 838
Biogeochemistry

10 |483-493 32.1 802

1 526 - 536 27.9 754

12 |546 - 556 21.0 750

13  |662-672 9.5 910

14 1673 -683 8.7 1087

151743 - 753 10.2 586

16 1862 -877 6.2 516
Atmospheric 17 1890 - 920 10.0 167
Water Vapor

18 1931 -941 3.6 57

19° 915 -.965 15.0 250

Primary Use Band Bandwidth' Spectral Required
Radiance” NE[delta] T(K)*

Surface/Cloud 20 |3.660 - 3.840 0.45(300K) 0.05
Temperature

21 3.929 - 3.989 2.38(335K) 2.00

22 13.929-3.989 0.67(300K) 0.07

23 14.020-4.080 0.79(300K) 0.07
Atmospheric 24 14,433 -4.498 0.17(250K) 0.25
Temperature ) N

25 14.482-4.549 0.59(275K) 0.25
Cirrus Clouds 26 |1.360 - 1.390 6.00 150(SNR)
Water Vapor

27 16.535-6.895 1.16(240K) 0.25

28 |7.175-7.475 2.18(250K) 0.25
Cloud Properties 29 18.400-8.700 9.58(300K) 0.05
Ozone 30 ]9.580-9.880 3.69(250K) 0.25
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dl ¥ a dl A o a [ ] dl ]
FNTINN 2.2 LLZQ@Q‘II@HZWI’]\?W]ﬂuﬂ‘ﬂﬂ\‘lLﬁi"ﬂ\‘m’ﬂ’lﬁiﬂﬂﬁiuﬂ’lﬁ‘ﬁ‘ﬂ‘ﬁ’]\?ﬂ@u (F1D)

Primary Use Band Bandwidth' Spectral Required
Radiance’ NE[delta] T(K)"
Surface/Cloud 31 10.780 - 11.280 9.55(300K) 0.05
Temperature
32 11.770-12.270 8.94(300K) 0.05
Cloud Top 33 13.185 - 13.485 4.52(260K) 0.25
Altitude
34 13.485-13.785 3.76(250K) 0.25
35 13.785 - 14.085 3.11(240K) 0.25
36 14.085 - 14.385 2.08(220K) 0.35

"Bands 1to 19 are in nm; Bands 20 to 36 are in um

: Spectral Radiance values are (W/m2 -jm-sr)

*SNR = Signal-to-noise ratio

* NE(delta)T = Noise-equivalent temperature difference
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A9 2.3 LL@@Q@M&ﬂHNZﬂ@G@WQLﬂHN LNR71

WU AuINAI 3.5 A9
ANINEIND 6.8 LUA3
Wutin 5,190 Alaniu
AINGITBIN13TAAT 705 Nlalumg
AnHUzNITIAAg dunusiuawanndlaaptuialan
@evnyNiuunulan 98.2 84A1
nanviestiulunisiunnda
10:30 U.
14
walunisinasseulan 1 -
98.88 1N
791
o =K 9 901 ndl a o
Tunndeyatnims NN16 Ju
ASTER (Advanced Spaceborne Thermal Emission and
Reflection Radiometer)
CERES (Clouds and the Earth's Radiant Energy
System)
?zuuﬁuﬁﬂ%y’ﬂ MISR (Multi-angle Imaging Spectroradiometer)

MODIS (Moderate-Resolution Imaging

Spectroradiometer)

MOPITT (Measurements of Pollution in the

Troposphere)

27YNNINNY
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FI1979% 2.4 LAAIATUANHTUZIBIANLTALN 81A0

VUNARDULUAS 2.68 X 2.49 X 6.49 WHAT
TRl S A EA LN a 0! 4.81 x 16.70 x 8.04 LNRA3
TN 3,117 nlansu
AINGITBIN13TAAT 705 NiALAT
ANBEUTNNTIART AuAUsHUAMNATN Rt Ut Tan
@evnyNiuunulan 98.2 84A1
avasnulunstiuinds
13:30 1.
1A
wanlunisiaassaulan 1 /
99 U7
58U
Tunndayatinims NN16 34
AIRS (Atmospheric Infrared Sounder)
AMSU (Advanced Microwave Sounding Unit)
HSB (Humidity Sounder for Brazil)
e =< o AMSR-E (Advanced Microwave Scanning Radiometer
sruvtunndeya

for EOS)

CERES (Earth's Radiant Energy System)

MODIS (Moderate-Resolution Imaging

Spectroradiometer)

BN
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f(x,y)= ATAINATINTRIN NG URLTL

wiogras e, W dB (decibel) dB uananiflumidiednnadsaudadicldmiaednlunu

fiannaatind dtyynnd uaznisdednsdiog dB iuwiiiaaeniann Nldesunaandau (Wolfe, 2004 )
NANTTUIAT root mean square error WA¥signal-to-noise ratio error udnglumngnen 4.2

FNFNN 4.2 UAPIHANITUIAT €qye UAY Ege

Type Size Kb band Mean Stdev min . max €RrMs €esnRr
R 54.4 71.2 0 | 248 - -

TIFF 6502 G 95.4 69.1 0 | 248 - -
B 54.4 71.2 0 | 248 - -

R 54.6 71.1 0 | 251 0.8 7.3

Jpeg 100 8268 G 95.5 69.1 0 250 0.5 13.2
B 54.3 71.2 0 251 0.8 7.6

R 54.6 712 0 253 1.1 5.6

Jpeg 99 7000 G 955 69.1 0 251 0.7 8.2
B 54.4 71.2 0 | 254 1.2 5.1

R 54.6 71.1 0 | 255 2.5 2.4

Jpeg 95 3150 G 95.4 69.0 0 255 2.1 2.8
B 54.4 71.E 0 255 2.6 2.3

R 54.6 718 0 255 3.2 1.9
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B 54.3 71.1 0 255 3.2 1.8
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Jpeg 50 569 G 95.4 68.9 0 255 4.9 1.2
B 54.5 71.0 0 | 255 5.0 1.2
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Jpeg Quality & SNRerror
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FIN3199 4.3 LAAINIIRNUUNATUNIWNINBNLIIL Television Allocations Study Organization

Rating Scale (From Frendendall and Behrend [1960])

Value Rating Description

An image of extremely high quality, as good as you could
1 Excellent

desire

An image of high quality, providing enjoyable viewing.
2 Fine

Interference is not objectionable

An image of acceptable quality. Interference is not
3 Passable

objectionable

An image of poor quality; you wish you could improve it.
4 Marginal

Interference is somewhat objectionable

A very poor image, but you could watch it. Objectionable
5 Inferior

interference is definitely present.
6 Unusable An image so bad that you could not watch it.
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1.6 Synchronisation
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