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BIRLESTIRME (IMAGE FUSION)*

_
an Algilama Yontemi ile farkli mekansal (spatial) ve

- - ) ,

ndsat 7,
sNOSVe
-"3 ckBlrd uydulari ile goruntuler elde edilmektedir.

| goruntulerden
‘ — pankromatik bantlarinin mekansal ¢ozinurltgi yiksek,

- — multispektral bantlarinin ise spektral ¢6ziiniirligu yiiksek buna
~ = karsin mekansal gozuinurlugi dusuk.

® Goruntu birlestirme teknikleri
— pankromatik goriintinin ytksek mekansal ¢dzunirliga,
— multispektral goriintilerin yiksek spekral cozlinlirligiine,
sahip yeni bir multispektral goriintt elde edilmektedir.
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ik genel olarak, ekranda goriinen piksel sayisini
ttldekl bir plkselln yerylzindeki karsiligini
Cigin kullanilir. Bu tanimlama uzaktan

mig bir goruntu icin yetersizdir.

ctar "algllama uygulamalarinda 4 farkli ¢ozdnarluk tipi
z .»':-7-::‘;:-" ilir.
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AVHRR - 1 km piksel - 12 saatte bir SPOT - 10m piksel - 26 giinde bir
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OzUnurlik (Spectral-Resolution) ™

Generplised reflectance spectra of some earth surface materials
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~ o
nkli Gorlintli (RGB Image)s

Example: Stationary RGB-camera
= (Red/Green/Blue)
d(x.p). p{R.G.Bj



S) hale cevirir
"f en Analizi Yontemi (Principal Component
ysis Method)

:éjérﬂntu sikistirma, gelistirme ve birlestirme gibi
= alanlarda kullanilr.

p—

ffWéVelet-Based Sharpening
- Wavelet dontsimd goruntd analizi ve birlestiriimesinde
~ kullanilan matematiksel agirlikli bir yontemdir.

® Brovey Donusumu

Brovey Donusumu goruntunun spektral ozelliklerini
koruyan, genel parlaklik 6zelliklerini PAN bantla
degistiren bir yontem
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{Ig|5| IHS donusumu ile IHS (Intensity, Hue ve
llglsme dontsturaltr

egerl I(=(R+ G+ B)/3) panromatik bant ile
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TR Transformasyonu

he Intensity-Hue-Saturation (IHS) transforma

Em.

Hesample H S

IHS fransform Inverse IHS

Histogram Replace | with
Match Pan to | PAN Sharpened
MS

_ max(R.G,B) +mm(R.G,B)

."':.

e

/

hexacone model ve triangular model

intensity kirmizi deger icin (255,0,0)
beyaz (255,255,255) = 255,
eger fusion process uygun degilse 2. formil kullaniimaldir.



The inverse IHS transformation....-

, = tan(H).

GB-IHS transformation

—‘; i"“‘
| R
I=2(R+G+B).

7

S=—+R +G*+B*~RG-GB-BR,

A% 6

If $=0; H=0,

EISE, _H = ta.I]__l (\I'IIE(G — B)., (ER - G - B)) . . b + \,'Illbz —Agc
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Brightness Saturation
(here: Intensity in HSV color space) (in HSV color space)

I- min (d(x,p))
I(x)=max(d(x.R)d(x.G).d(x.B)  S(x)=—F"0E2
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llesen Analizi Yontemi (PCA)

-
-

~-;f|6nU§UmCI ile RGB ilk ikinci ve Gglncu ana
esenlere ayrilir (PC1, PC2, PC3...),

Hesample
PC2PC3, .

Replace PC1 with PAN

Sharpened
MS



Fig. 2. Comparison among the brightness (light and shade) of intensity,
PC1, and PAN images. The scene is an IKONOS image of San Diego. CA.
(a) Intensity image. (b) First principle component: PC1 image. (¢) PAN image.
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PANSHARPENING METODU

pansharpen result




Cok bantli bir resmin, daha yuksek cozunurltklG
bir veri ile birlestirilerek iyilestirilmesidir.



: Cok banth goriintiinun bir pikseli Pankromatik goruntunun 16 pikseli
(4m*4m) (4m*4m)



S
LET TRANSFORM

°jve translatlon k : (mother wavelet) y(t)

ediscrete wavelet transform (DWT)
-The two dimensional DWT is an extension of
the one-dimensional case.
-The two-dimensional DWT is obtained by applying

— =: the DWT separately across rows and columns
3 of an image.

The two-dimensional DWT of an image f(x,y)

f(x.y) Z( sl 1]@. . (x.y) + Z ZZD Ai]yf S(xy)

S=HV.D =0kl



o
J(x.3) Z(m;‘f P (x.y)+ Z ZZD Af]yf H(xy)

S=HTV.D i=J0k.l

otes the approximation coefficients,
X,y) is the scaling function,

lenotes the set of detail coefficients
IS denotes the set of wavelet function,
e each for horizontal, vertical, and diagonal subspaces.

The ' DWT coefficients are computed faster by using a series of low
.'._;_,_,..——a--re S filter h [k], high pass filters g [k], and downsamplers across
= = both rows and columns.

‘-Ef"" The results are the wavelet coefficients at the next scale.

& The coefficients are also called the approximation (A), horizontal
detail (H), vertical detail (V), and diagonal detail (D) coefficients.



| S
=~

E's -

SPOT multispectral gorintu

:
E
i
i
.
i
)




— n!J.'nlI..hII‘I.J

l-ﬂ.‘rrw»

o< -_

zﬁ
1= e

N -

I im AR

*v

‘m







.
L &
! lﬂ”ﬂﬂ-ﬁﬁstuﬂ,ﬂ»- '

o'







IKONOS multispectral AOI IKONQOS panchromatic image AOI



IRS sharpened AQI Brovey sharpened AOI
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PCA sharpened AOI
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Yionmiem Tekmk Hesap Avania) Deravantag
Lamami
Envalan En vakin pikselm 1 dk. Heszaplama kolavligy, Diyvagonal degrularve
komsuluk vaklasik agrhkl savizal demder dgsmadig | egriler izerinde merdiven
ortalamaana g verl e gerden garinti=n chemaktadir
démastiiridiic kavbolmamaktadr
Bilinesr Envakin4 pikselin 10 dk | Uzaysal olamk 1. Yankeme Piksellerin crtalama
Enterpolasyon]  vaklasik agrhkl pore daha dogru bir griind degerlen alindigi xin
ortalamasna elde edilic katlama etk olmakadr.
démastiirid iic Keenar dizeltmes
oldugundan baa veri dosya
degerken kayvbolmaktad o
Kilbik Envalan 16 pikselin 20 dk En dogm dmekkame Pikzellenn =ayvisal

Konvoliiswon

agidikdi degen ile
danisiim yvapd i

yonmtemidic CHnint
kezkinleane kte ve giriikii
etkizi azalmaktad ic

degeden de gsmekiedir.
Hesaplama olarak vooun
olduguiginen yavas
yantemdir.



Uygulama



Y Uksek: _ozunurluklu gortintd tek bant:
SPOIFPankromatik 10m data (1998)

SNV GIE ~ektra| goruntd dusuk cozunurltkla
do :tmtu Landsat 5 TM 30m (1997)

.Bu | teknikler yuksek cozunarlaklt

-::_,.—f

.:—‘
— -
‘.

srf»'f

~ multispektral renkli gériintii elde etmek
icin uygulanir.



Disuk ¢cozunurltkla landsat goriintlsi



Yuksek cozunurltkli Spot pankromatik goruntt



-
SOAMUKIUK Birlestirme icin'3

JBlovey Iransrorm
e

2 jj’Js % -

—

SEPrincipal Components,
e
=
—
7_3:—-' i—:—'f



L QIS Goruntd' Birlestirme
e (Image Fusion)
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& Sanal > @ Layer tools
4 |[Ge-;ici dosyaya kaydet] | El > G Network analysis
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Open output file after running algorithm @ Raster analzi
> G Raster Aradan
GDAL/OGR kensal cadrisi > ) Raster arazi analizi
gdalbuildvrt resolution highest -separate -nput_file_list C: fUsers/User/AppData/LocalTemp/ » I Vector creation
processing_02bdabad 10 1e4978bb 5428072 5800605 buildvrtInputFiles. txt C: /Users User /AppData /Local Temp/ > @ vekts lizi
processing_02bdaba® 10 124978bb 5428072 5500505/ 1a0084a4c0d44 1 7eafe 1aaF1037chfa3/OUTPUT. vrt Extor analizt
» 12 vektér analizleri
> Vektér bindirme
> (& vektér geometrisi
> 2 Vektdr sedmi
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LQGIS Gorunta Birlestirme
Image Fusion)

IE“ H9-0|+ pansharpening sunum naci yastikli [Uyumluluk Modu] - Microsoft PowerPoint
m Girig Ekle Tasanm Gecisler Animasyonlar Slayt Gasterisi Gozden Gecir Gardndm

L Resim Kenarhgi =

] DQ-'E\YD [ ] ﬁ Resimleri Sikistir . - . e —
- S ; ﬂ: Py resi . | ‘ | ) )
4 Resim Degistir -‘ d ‘ d ~ | i Resim Efektleri =
Arka Plani | Dizeltmeler Renk  Artistik ‘ ‘

Kaldir = ~  Efektler~ ‘H Resmi Sifirla ~ 'TJ‘S:._; Resim Dizeni =

Ayarla Resim Stilleri

Slaytlar | Anahat | X -! .

e

(2 sanal Raster Olugtur

Degiskenler Log
Girdi katmanlar

[ One Getir ~ |2 Hizala ~
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%, Secim Balmesi Sk Dandiir -

0 element secildi Q Goklu secim

Gl Ci/dersler/UAU/ data/landsat 97 _3.img
highest C:/dersler/UAL/ data/landsat 97 _2.img
Tohoka it C:/dersler/UAL/ data/landsat 97 _1.img

[ Farkh projeksiyenlara izin ve

Sanal

|[Gegici dosyaya kaydet]

Open output file after runni

GDALfOGR konsol cadnsi

gdalbuildvrt resolution highes:
processing_02bdaba% 101e45%
processing_02bdaba% 1012497

X

Tomind Seg
Secimi Temizle
Segimi ackapa

I Add file(s)... |

: 13,06 cm
Kirp =1 Genislik: 24,58 cm

Yerlestir Boyut

OK

" B Y| Mot oldloamaele icin Bildatin Run as Batch Process.. Run in Background

5|ayt40;55 | -Okyanus™ | <5 |
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Close




L QIS Goruntd' Birlestirme
e (Image Fusion)
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Saveto File...
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Change File Encoding (System)...

gdalbuildvrt -resolution highest -separate -input_file_list C: /Users User /appData /Local Temp/
processing_02bdaba% 101e4978bb542807a580c605 buildvrtInputFiles, txt Ci/Users/User /appData /Local Temp/

processing_02bdaba® 101e4578bb542807a580c605/b2f2a426c5fd4a29a3b08 7e 220e03csb /OUTPUT wrt > G vektsr analiz

» (@ vektdr analizleri
> vektsr bindirme
» @) vektir geometrisi
> ) vektér secimi

» (2 vektsr tablosu

SCP Dock Katmanlar > G veritabani
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S QGIS Gorunty Birlestirme
(Image Fusion)

e

IE“ H92-0I- pansharpening sunum naci yastikli [Uyumluluk Madu] - Microsoft PowerPoint

m Girig Ekle Tasanm Gecisler Animasyonlar Slayt Gosterisi Gozden Gecir Gardndm

e
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Iy sec~
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() Sanal Raster Olugtur

Dedigkenler Log
Girdi katmanlar
3 elements selected
Cazinrlik
highest
Tabaka yigim
[ Farkh projeksivonlara izin ver

Sanal

|C:,.’dersler,ﬂ..lnufdamﬂandsat 321wt

Open output file after running algorithm

GDAL/OGR konsol cadnsi

gdalbuildvrt resolution highest -separate -input_file_list C: /Users/User /AppData /Local/Temp/
processing_02bdaba% 101e4978bb542807a580c60 5'buildvrtinputFiles. tut C: /Users/User /AppData/Local Temp/
processing_02bdaba% 101e4978bb542807a580c605/b 2f2a426c5fd4a29a3b08 7e 22020 3c6b /OUTPUT, vrt
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S QGIS Gorunty Birlestirme

Image Fusion)

IE“ H9-0|- pansharpening sunum naci yastikli [Uyumluluk Modu] - Microsoft PowerPoint

m Girig Ekle Tasanm Gecisler Animasyonlar Slayt Gasterisi Gozden Gecir Gardndm
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(2 sanal Raster Olugtur

Degiskenler Log

Processing algorithm...

AlgorithmDialog

Input parameters:

{ "INDUT" : ['C:/dersler/UAU/data/landsat 37 _2.img', 'C:/dersler/URU /data/landsat 37

_2.img', "C:/dersler/UaU/data/landsat 37 _l.img"'], 'RESOLUTION' : 1, 'SEPRRATE' : True,

"PROJ_DIFFERENCE" : False, 'OUTBUT' : "C:/dersler/UaAlU/data/landsat 321.wrt' } N -

GDAL command:

gdalbuildvrt -resclution highest —-separate -input_file_list C:/Users/User/kppData/Local/
Temp/processing_02bkdabaS101e4578bb542207a580ce05 \buildvrtInputFiles txt "C:/dersler/URUS
data/landsat 321._wvrt"

GDAL command output:

O...10...20...30...40...50...€0...70...80...50._.100 - done.

B

by

Execution completed in 0,21 seconds

Results:
{"OUTPUT" : <QgsProcessingCutputlayerDefinition {'sink':C:/dersler/UAUsdata/landsat 321_wrt,
"createOptions': {'fileEncoding': "System'}}=}
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Algorithm 'Sanal Raster Olugtur' finished
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L QGIS Gorunti Birlestirme
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File "C: /OSGEO4~1/apps/qgis/. fpython/plugins'processing\algs \grass7\Grass 7Algorithm.py™, line 395, in processalgorithm
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