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ABSTRACT

The IKONOS satellite image is consisted of low resolution multi-spectral (RGB) image
and the high resolution panchromatic (PAN) image at which efficiency of interpretation is
decreased. In order to get high resolution multi-spectral image, enhancement of image quality by
fusing low resolution multi-spectral image and the high resolution panchromatic image is
performed. Interpretation of image applied is better in the future.

In general, Intensity-Hue-Saturation (HIS) transformation is used for fusing low
resolution multi-spectral (RGB) image and the high resolution panchromatic (PAN) image. By
transforming low resolution multi-spectral (RGB) image into HIS the intensity image is then
replaced by the high resolution panchromatic image as I’. The HI'S is back transformed into new
RGB image at which resolution is better. Disadvantage of this method is that spectral or color of
new RGB image is distorted and different from original RGB image. Since the saturation
component of low resolution multi-spectral and high resolution pax_lchromah'c image is different.

To solve the mentioned problem, in this thesis, Principal Component Analysis (PCA) is
applied by concentrating information from low resolution multi-spectral (RGB) image into first
component. The first component image is used for adjusting brightness matching with high
resolution panchromatic (PAN) image. The intensity image is then replaced by the brightness
adjusted high resolution panchromatic image as I’. Finally, the HI'S is back transformed into new
RGB image as high resolution multi-spectral (new RGB) image which contained both high
resolution and high correlation to the original high resolution panchromatic image. Also, spectral

or color distortion is decreased.
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AUANHUZVBIVOYAN TN WA INYN TKONOS

2.1 Yoyarl [12]

o n’J YA 1 =3 d? L n’J‘ =] ~
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Ed
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2.1.2 M3IND3VRIANINGY (Orbit)
P ~ ol s /A ol v o
ms InesvosmafivunasvegimiloRuauuenlaniu o1vezlnesuuusoudugud
4 n’: a 3 Y
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£ Ed
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2. uuuz‘i’uﬁufﬁuﬁuﬁu (Geostationary Orbit)
E
daums Inestiauiiousz InsssemduguigasuaznyusenTanviinu Tan
MYUTOUAADI AnTuATIioumiloumaiiouegaeil TaseggaviniuTaniszum 35,800

Alawas
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2.1.3 32UUNMNANN (Scanners)
SEUUAMIAMN (Scanners) 0 1Fpusaiivuilumsasndudyyrmvendnui
Yo ¥ o A o = & o 3y cﬁf o a
18sumsazfeunduuuieri Tinnsddyaraudmdasenuuiun miuiive g
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1. 3ZUUMIHNAMNIVVUAI (Whiskbroom scanners)
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FTUVMITAIANTNILIDOA 45 DA DINUUIFIRINUAININITNANN Tan

gw'lilunlasnanfivun Taes hliSes 9

2. ITVUNINNAMNIUVIAY (Pushbroom scanners)
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dollvuaednlalumauiivuswezBuageszuunnanwzidluuuuszuunsnnanm
HUVLAIS (Whiskbroom scanners) #9siims fmuayuidoeii1¥nnanmlaudas siinves
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4 Ficld of view

oL: Angle of lnstantaneous Field of View (IFOV) [+ Lock angle
Y : Total field of view
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: Idirection of Optical system
f platform motion
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5
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Y77
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’ pixel’ i
, L R B e MR — ﬂi—l_“‘)’
@ Field of view ,“
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2.1.4 AMay TKONOS

~ A Y ¥ a o P o a a o
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Space Imaging Inc. N1¥UTMsamowamuivyswazBvageslAdetug Inesiio Tun2s
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2001 o1 lAdIA1afioy TKONOS-2 YugieTnes unu IKONOS-1 Tauszuunsiiauves
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Aoy IKONOS dzuaad Iiinumums i 1 sanuiineuioy Inesiiuezannsoiuin

doya 1A11AN71 2,000 A15137 TawATABUIN (Space Imaginglnc., 2004)

31N 2.4 iAoy TKONOS

A5 NN 2.1 HUANYUZVDIAINUY IKONOS
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2y 15U Tuifiu 859
Y o o o ) o [ :
RFALLE] ; FuRusnualeeInad lavruda lan
[~ — =4
anus lumsInes 7.5 NU./AUM
[~ =] A; = =1
anusanilewulan 6.8 NU./AUM
musoumsInessoulan 14.7 5OUAD 24 Y.
ANUYIVBIM3 1A93 681 il lawuns
nalnessoulan 1 501 98 U
Ak duguigas 10:30 a.m. solar time
£d
ANUNINITZOZAIANIN 11.3 Alaluas (MileNUAY 1AL 13.8 N lalAs
Wouni Iy 26 B




AN 2.2 52VVATIVVVUBIAAUNVY IKONOS

v A A o
YUY ¥NAH aueINAU ANuaziouA
system class wavelength ([tm.) resolution (m.)
Y
iy 0.45 - 0.52 (blue) 4
GIRIR) 0.51 - 0.60 (green) 4
MSS -
aUAY 0.63 — 0.70 (red) 4
dunsusalnd | 0.76 — 0.85 (Near Infrared) 4
PAN dursusARauAY | 1.58 - 1.75 (Mid Infrared) 1

2.1.5 Ysziamveammsua iines IKONOS
i v F < =
idioaatiioy IKONOS - 1dgnastiu Ty InessouTanIdidunaduioludl a.a. 1999
wa 4y 2 Jo v\ V] Ay Yo { ~ “ a o&

Usziamaniananinat uilumgniseinsws nves Tand lAm AR unowT N8I 50
fufindoyonnunziBongeszdu 0.8 - 1 was mafioy TKONOS Tavsddeaaiui nlszum 7
a " a =] = d{ a 9 Ey o a o ] =3
AlawasaoamfimiioiuTan aunsanudeya T ludasunay 2,000 M3 1n lawasaoui
Tao hitfissannsafudoyaladnuasraiosamay (Multispectral)  #96ANUAZIDIAYD

[y v da =3

YANTN 4 1UAT wini usdaannspNuAnToyalag NLVIAGNE 0.8 - 1 was Tudnbuznn
¥12A1 (Panchromatic) 11170 1A0INUDNA 10 AIUNS HAUHTIUIZHIN 2 Qmﬁuﬁﬁﬁanénf’:
AMA oY TKONOS Samuns it 14waan wehua 1 undss 3R (Natural Color) i
AVAZIDIAYBIYANTHINDA 0.8 - 1 1A
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gnﬁ'm“lw%m"111n1iqf'rqnﬁ1)1uﬂmn‘s:f'fnﬂ'nmuim'iﬁ?]ﬁmnﬂwaﬁmqnﬁm UUNINIZADY
atjmu'luﬁ'nmﬁQﬂ?waﬁam‘:’u 9 vugiilszma

nmehongundn 9 veanmaraion IKONOS ldus amenafioufidiunisasam
AfiauaziduTnsaRuAu (Georectified), AMARENRHIUNTZUUM IS IURN 1A
¥BIYANMEUIIIDININAIWTAUA (Orthorectified), 1Az AMANITOUTUTAINTIANT 1D

by H1521nA (Stereo Image)

1. MAAMINENRHIUMSASIMARANRzIFHIATIHUNNAD (Georectified)
£l »
ammeiimnsdmsuaudizae iy udeyaiugiu (Basic ntelligence)
HAZIMUAAIIUAIWEAIAT NN Georectified  HIUNTzUUMIUT VAR NUTAITOUYDININ

> »
SN MTATUINTLUZNINAIDE1 (Ground Sample Distance - GSD) liaza i 1uduInsauwun
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H ° H v 1 [~ . @ a ] o 3 =
ffmua B Inid 061a15Aamnm Georectified aii 1Ak unszuUMs S unimsdoun
AMWTUITDANNINANNFIUDIYT52INA (Orthorectified Imagery) AatiuAUgNABIVEN

» '
AW Georectified 912NM30T00 AUBYAUAIVBITIYULNNYTLMANLUAIE FalHaRDN13

IADUAUMNUIUDIYAN N (Terrain Displacement)

2.mwm'uﬁun’i';n'mns:mum‘sd%’uuf’a’minéauﬁuawﬂmwﬁmﬁmmmn
ANNGINEI (Orthorectified)

mﬂdwi’:mm:ﬁmi’nuﬂmnﬂmzuu GIS fidpamsnmanaiiouiigndes
afiauenananm wieufiexiuihgszun GIs e agiszasslunsiumuiimms ot
(Regional Mapping) M3 NIA NP nm’imuﬂﬂs:mm’fayamw (Image Classification) LLaZ341U
519512 HA19 9 HAARUNNIN Orthorectified  Jagusas uundovas 1y 1ddnnaiulszian
Fuedfuszauaugndes LATsTAUAINAZIBUATDIANN aafugniannsadenamlu

szauman TanuaNum N aufuANY Bz YR

3. mwmfnﬁnuﬁuamnﬂﬂmwmgﬁd‘izmﬂ (Stereo imagery)

AFannsoldismemaIn launsuiwaes (Photogrammetry) oW 1WATNAR
nuUemuiavedagan 9 vuginlseme ainud1aeeseAVTUTUAY (Digital Elevation
Model : DEMs) (1ag#aanIW Orthorectificd 18 010 Stereo ﬁﬁagﬂaqﬁuﬁ’ﬁmwa:{é'mwm
PN 1 11AT Tﬂaﬁﬂ'ngﬂ#’feu%aﬁnmﬁmtjﬁi:ﬁu Reference (CE90 25 m/LE90 22 m.)

1182 Precision (CE90 4 m./LE90 5 m.)

2.2 Y030 MAINENNAIBIOUAINGIINAY AITUAZIDEAM
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dludeyanmasmaiivn lusiuhuaznanfvaduiigniuiinlunatginau  salu
HAAZAIANVEINAY (Band) AunRRAIIRUE THMMsaRoundsuYeTagnienudaTan
P .
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¥aw3INAU (Multispectral) TaoIAdoyanmiuau 4 nuud I51wazduaral
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HUuA 1 uaaiindu (B) A21019330aU 0.45-0.52 lunseu

HUUA 2 LATdY7 (G) AWE1IFINEU 0.52-0.60 Tunsou

HUUA 3 UAIFLAI (R) AIWB1ITIAAU 0.63-0.69 Tunsou

nuua 4 nausunusalnd (NIR) A7110612%29A3U 0.76-0.90 Tunseu
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2.3 UHAMNUDLANINUINAULAET ANUAZIBBAT
¥ 4 = d:lv = = C- ] A A
ihudeyanmaatunonluiuiuaynatignmivinlu 1 $repaunnuoIniu
4 W
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1 a -] o ¥
AMFLDUF AR (Panchromatic) Tas i deyanmd i 1 uuus isteaziden il

HUUA 1 F2IAAUUIIMN (Pan) 0.45-0.90 TuAToU
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(Principal Component Analysis Transformation)

3.1 nqumamasesmlszaeundn (11, [2], 31, 6], [7], [11], [12]
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ZX=5[(X—m)(X—m)'} (3.2)

ZX:%[(X—mXX_m)’} (3.3)
Taoit 3 x dlumsadanunlssausiy

waindanuulsdsiusauiithueanuianimsndamandi 1 ums
Ansizideyadisremalnauuumatonauanuenau Siiideyannudniuifudimndn
foguenidunuosouuaingnunlssauswezegiustiensyianiznn mingulil 3.2 ()
waraalfiiunnuduiusszninesdilszaoudr daulugiii 320 uaaslfifuoam

o o d ' o o v o’ '
ANUVTUWUTISUINND ﬂﬂizﬂﬂﬂf\[ﬂ ‘ﬂ&’lﬁu’n;’ﬂﬂl—]ﬂl:ﬁﬂ’ﬁ ﬂizi]‘iﬂ‘l]ﬂﬁ‘l’!'ﬂlilﬁlﬂ'lzﬂf!lll‘%‘U'JUT]

.X;l A_;I
® ® ..
® ® &/ ®
y ® L ) ..
® @
> [
(a) (b)

UM 3.2 (2) DaslszRoUNTAMUFURLTAT (b) @nszReUNLANVFURUSYS

X space axes

311 3.3 uaaanniaeivesganm ntiieadss nou lulinwduius i



16
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m, = J{y} = {Gx} = Gci{x} =Gm,

& A & o o &2 v
e m, ﬂf)ﬂ'il'}ﬂlﬁﬂ'iiﬂﬂﬂﬂﬂ\!ﬂ'llﬂjiX ﬂ\l'lJ'Uﬂ::vlﬂ

3y =6{Gr~GmXGx~Gm.) |

(4, 0 0 0 0
0 4, 0 0
Yy=[0 o0 0
0 0 0 0
(0 0 00 4,

(3.4)

(3.5)

(3.6)
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