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 Bozukluklarin  Goruntunun

duzeltiimesi lyilestiriimesi
— Radyometrik * Yeni goruntd
bozukluklar olusturma (ddnisim)

» Sensor kaynakl
o Atmosferik bozukluklar

— Geometrik bozukluklar
e Sistematik
« Sistematik olmayan
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http://www.nrcan.gc.ca/earth-sciences/geomatics/satellite-imagery-air-
photos/satellite-imagery-products/educational-resources/9403 fopt.com



« Geometrik kaydetme :

icin piksellerdeki dijital __ﬁ, e
rakam (DN) degerlerinin e S
tekrar hesaplanmasidir. , _.__F. X I
P Cnrreciedz' L S N
Image w -:' o *' —— .
1.En Yakin Komsuluk e ;*- =1~
2.BiDogrusal e
Interpolasyon oromalimage o corsicer
3. Kiibik Fonksiyon SESTERTI KoM LUK

(Nearest neighbour)

http://www.nrcan.gc.ca/earth-sciences/geomatics/satellite-imagery-air-
photos/satellite-imagery-products/educational-resources/9403
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e Yontemleri
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Corrected Corrected «
Image o _ Image :' !
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Original Image —F | Original Imagef’#’ Tt e
ECCRS | COT & CCRS JCCT
BiDogrusal Interpolasyon Kubik Fonksiyon
(Bilinear interpolation) (Cubic convolution)

http://www.nrcan.gc.ca/earth-sciences/geomatics/satellite-imagery-air-
photos/satellite-imagery-products/educational-resources/9403 fopt.com



En yakin BiDogrusal Kubik
komsuluk Interpolasyon | Fonksiyon
Geometrik Kot lyi En lyi
ozellikler
Radyometrik | En lyi lyi Kot
ozellikler
Bilgisayardaki |Hizli Orta Yavas
islem suresi
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ROSRQC AN M 2 [1 7
O —

Dosya Secenskler Yardim

kontroller. ..

Ipuclarini Kur. ..

r Tpucunu Goster
Aktif Katman Olarak Belirle
Isimlendir
Katmanl Yeniden Cizdir

4 Grup s1nlrlarindan ayir
S1nirlarina Blyllt
Maksimum Detayas Blgllt
Gordntile. ..
s1nirlarl Gordntlle. ..

Meshne Koordinatlary...

Histogram Gordntlle. .. Klelle“’E511|MaVi|f*'la”|
Ima] Bant kKarsilastirmasi... Resin: Dodrusal
Kontrast Ayarla. .. I Yintem: Normallestir jJ - Tersine Cevir

Rerk Dengesi... Girdi Araligi: Esitle

" - L. lissel
Hlucre Degerlerinl Incele Ciktl Araligi:

Maske Dlzenle... Medyan: Hiperbolik Tanjant

Logaritmik

kKatman Kaldir Kullanicinin Cizdigi




Frequency Linear Scale
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limesi: Filtreler

 Belirli bir hucredeki DN degerinin, bu
hucrenin etrafindaki komsu hucrelerin DN
degerlerinin kullaniimasi ile degistiriimesi
icin yapilan aritmetik ve mantiksal islemler.
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124 19 | 42

4 110 53 44

19 60 100

0[-2]0

Factor=11-2-2-2-2=13

Weighted Sum=

124 * 0+ 19* (-2) + 42 * 0 +
110 * (-2) + 53 * 11 + 44 * (-2)
19*0+60*(-2)+ 100 *0 =
=117

0[4,2] = (117 / 3) + 0 = 39

Kenar iyilestirme vb. filtrelerde faktorin O olmasi durumunda

faktor 1'e esitlenir.

Degerlerin O ile 255 arasinda ¢ikmasi igin offset degeri eklenir.

http://studentguru.gr/b/jupiter/archive/2009/10/14/creating-an-image-processing-

library-with-c-part-1
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Pass) Filtre

« Goruntuyu keskinlestirmek icin kullanilir.

12 | 61 |123 -1 1 -1 ] -1 12 | 61 |123

44 (110 | 99 -1 [ 16 | -1 44 (152 | 99

26 | 32 | 142 -1 1 -1 -1 26 | 32 [ 142
Orijinal goruntd Filtre Filtrelenmis Goruntu

(1) *12 + (=13 %61 +(-1) #123 + (—11 %44 +16 *110 +(-11*99 +(—1) *26 +(—1) *32 + (11 *142

=154,625 =132
(=L +-Li+(-D+(-O+1a+ (-0 +(-11+-11+(-1)

http://www.tankonyvtar.hu/hu/tartalom/tamop425/0033_ SCORM_MFGGT218-EN/sco_01_02.scorm fopt.com



Pass) Filtre

« Goruntuyu bulaniklastirmak icin kullantlir.

12 | 61 [123 12 | 61 [123
44 (110| 99 44 | 72 | 99
26 | 32 | 142 26 | 32 142
* * * * ¥ * ¥ * ¥
TF124+ 1701 + 171253 +1%44 + 17110+ 1790 + 17 2o+ 1752+ 1 142=7EJ11:$T2

l+1+1 414141414141

http://www.tankonyvtar.hu/hu/tartalom/tamop425/0033_ SCORM_MFGGT218-EN/sco_01_02.scorm fopt.com



ge Detection)

« Geometrik detaylarin arttirilmasi icin

kullanilir.
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142

(—D)*12 +(-DI*A1 + (=13 *123 + (-1 * 44 +8 *110 +(-13 %09 + (1) *26 +(-1)*32 + (- 1) *142 341

-1 | -1 -1 12 | 61 | 123
-1 1 8 | -1 44 | 255| 99
-1 1 -1 -1 26 | 32 [ 142

-h+-Li+=-Lh+(-+E2+-Oh+(-Li+ -0 +(-1)

341 =255
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a (Donusum)

» Coklu bant islemleri ile yeni goruntuler
olusturulur.

— RGB goruntuleme
— Indekslerin hesaplanmasi
— Jeoformul
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Bitki Indeksi

* Normalized Difference
Vegetation Index

(NDVI)
. . _ Bands; — Band,
-1 ile +1 arasindadir. npvig = Band. + Band, \2ndsat8OLI
» +1'e yakin degerler Band, — Band,
" . T : NDVI, s = Landsat 5 TM
bitki varligini gosterir. Band, + Band;
Bandg — Band, _
NDVIs, = Band. + Band Sentinel 2 MSI
(NIR — R) 2 .
NDVI =

(NIR + R)  httpsi/iwww.geo.university/pages/spectral-
indices-with-multispectral-satellite-data
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lerine Gore

Bitki indeksi B4-B3

Normalize Fark Bitki Indeksi (NDVI) (B4-B3) / (B4+B3)
Demir Oksit B3/B1

Kil Mineralleri B5/B7

Demirli Mineraller B5/B4

Mineral Kompozisyonu B5/B7 , B5/B4 , B3/B1
Hidrotermal Kompozisyon B5/B7 , B3/B1 , B4/B3

http://www.mta.gov.tr/v2.0/birimler/RSC_WEB/index.php?id=ua fopt.com



Table 2. Satellite-derived indexes used for water features extraction (in Landsat imagery:
Green = Band 2, Red = Band 3, NIR (near-infrared) = Band 4, MIR (middle-infrared) = Band 3,
SWIR (shortwave-infrared) = Band 7).

Index Equation Remark Reference
N I Diff NDWI = — NIR)/ +
Drm:f;: In;ﬂzrmce (Gre»e;m) J(Green Water has positive value [24]
Normalized Difference NDMI = (NIR — MIR)/(NIR + »
Moisture Index MIR) Water has positive value [36]
Modified Normalized MNDWI = (Green — MIR)/(Green Water has nositive val (18]
Difference Water Index + MIR) sl TS postiive vaitie
WRI = (G + Red)/(NIR + Value of water body i
Water Ratio Index (Green + Red)/(N alue o1 water body 18 [37]
MIR) greater than 1
Normalized Difference 10y - (IR ~ Red)/(NIR + Red) ~ Water has negative value  [38]
Vegetation Index
Aut W AWEI =4 -MIR) — (0.2
utomated Water < (Green )~ (025 Water has positive value [39]

Extraction Index

x NIR +2.75 x SWIR)

Rokni, K.; Ahmad, A.; Selamat, A.; Hazini, S. Water Feature Extraction and Change

an Multitemporal Landsat Imagery. Remote Sens. 2014, 6, 4173-4189.
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. Venice_Landsat_ETM_multispectral-ndvi_1 i

o
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e Tools > NDVI @™

b 1
1 J Yo v‘ .
3’ ' -
Source: y ) \
[1] Venice_Landsat_ETM_multispectral w \ ¥
Mame: : i !
RED Band:|band_3 &, 1
NIR. Band: |band_4 .: : :

Band maths expression:
(band_4-band_3)/(band_4+band_3)
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GYl Mormalized Difference YVegetation Index: NOY 30 2074
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http://www.ospo.noaa.gov/Products/land/gvi/NDVI.html
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Mevcut bantlarin bir aritmetik ifade
icerisinde kullanilmasiyla yeni bir goruntu
olusturma.

Ornek:

Transformed Vegetation Index (TVI)
hesaplanmasi

TVI = \/(NDVI + 0.5)

fppt.com



LEOWorks :_lﬁand Aritmethic

 Tools > Band Aritmethic

£

Source:

1] Venice Landsat ETM multispectral

Mame: new_band_2

Description:

Expression:

@+@

Unit:

Z-@

Spectral wavelength: 0.0

2 @

Virtual (save expression only, don't write data)

@@

@)

Constants...

Operators...

sqrif((band_4- band_3N¥(band_4+ band_3))+0.5)

Functiens...

Replace NaM and infinity results by NaN
Band arithmetic expression:
Edit Expression...
QK Cancel Help

Ok, no errors,

| oK || Cancel || Help |
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File Edit View Inspect Tools Map
aBfR ha& ¢

=

[1] TVI - [*C:\Program Files (x86)\LEOWorks 4.0\data\Venice\Venice_Landsat ETM_multispectral.tif] - [Session not saved] - LEOWorks 4.0 - g n

Window Help

O@8xUki £em 229 M

=& [1] Venice_Landsat_ETM_multispectral
G- |, Metadata

1:21.59 0°

[1] TVI - EPSG:WGS 84 / UTM zone 32N

o

)

S

’
"~

#l Venice_Landsat_ET!

M_multispectral-TVI
.

Invalid pos. 17:06:18 | 125M of 604M AO)
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Table 3
List of vegetation indices.

Applied Computing and Geosciences 7 (2020) 100032

INDICES FORMULA DATE

Normalized Differential (NIR — Red)/(NIR + Red) (Rouse et al.,
Vegetation Index (NDVI) 1973)

Soil-Adjusted Vegetation [(NIR — Red)/(NIR + Red Huete (1988)
Index (SAVI) +0.5)] * (1 + 0.5)

Atmospherically Resistant (NIR - (Red —1*(Blue - (Kaufman and
Vegetation Index (ARVI) Red)))/(NIR + (Red Tanre et al.,

—1%(Blue - Red))) 1992)

Enhanced Vegetation Index
(EVI)

2.5*((NIR - Red)/((NIR +
6*Red —7.5*Blue)+1))

(Hueteet. al.,
2002)

B ——

fopt.com



Kalitesi

Table 1

Regression equations for prediction of Secchi disk transparency from Landsat TM data

Image date Equation r
7/3/73 In(SDT)=2.965(MSS1:MS52)—0.0847(MSS1)—2.99 0.791
8/7/75 In(SDT) =15.230(MSS1:MSS2)—0.245(MSS1)—-2.37 0.759
9/6/83 In(SDT) =3.029(MSS1:MS§82)—0.264(MSS1)—0.384 0.599
8/21/86 In(SDT)=1.324(TM1:TM3) +0.00777(TM1)—4.87 0.867
8/26/88 In(SDT)=0.657(TM1:TM3)—-0.0114(TM1)-2.39 0.929
6/16/91 In(SDT)=0.546(TM1:TM3) + 0.0562(TM1)—4.43 0.526
7/18/91 In(SDT)=0.882(TM1:TM3) + 0.0754(TM1)-7.07 0.756
9/4/91 In(SDT)=1.073(TM1:TM3) + 0.0828(TM1)—8.23 0.816
9/20/91 In(SDT)=1.113(TM1:TM3)+0.115(TM1)—10.14 0.608
8/24/93 In(SDT)=1.162(TM1:TM3) + 0.0352(TM1)—6.05 0.722
7/29/95 In(SDT)=1.262(TM1:TM3) +0.0376(TM1)—6.25 0.902
7/15/96 In(SDT) =1.066(TM1:TM3)—0.0588(TM1)—0.557 0.771
9/7/98 In(SDT)=0.953(TM1:TM3)—0.00815(TM1)—3.18 0.841

Kloiber S M, Brezonik P L, Bauer M E (2002) Application of Landsat imagery to

regional-scale assessments of lake clarity, Water Research, 36, 4330-4340.
fppt.com



Goruntulerin Sintflandiriimasi

Input image (5

bands)
)]

Training set. has been use
to determine the numerical
JSignatures” for each
training cdass

N
1733;

Classification set. each pixel in
the image is compared to these
signatures and labeled as the
class it most closely “resembles”
digitally.

Thematic map

FIFIFIFIFIFIFIF

Output set:
Thematic map,

statistic data

wnkonyvtar.hu/hu/tartalom/tamop425/0027_DAI6/ch01sO4.html



Image and Training Areas

Land Cover Legend
Class_Names Class_Names Class_Names Class_Names
R VWater Sand Residential I Heather/Native Grass
I rForest B Commercial Grass
Scale
! Meters
2000 0 2000 4000 6000 8000

https://seos-project.eu/classification/classification-c04-p01.html
fppt.com



Histogram
Mumber of squares
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L || |
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http://www.esa.int/SPECIALS/Eduspace  EN/SEM1VX3Z20F _0.html
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* Duzgun . (2010) Uzaktan Algilamaya
Giris Uzaktan Algilamaya Giris ders notlari
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