CAGRILI KONUSMA

Hiperspektral Uydu Goriintiilerinin Yer Bilimlerinde Uygulamasi

Application of Hyperspectral Satellite Images on Earth Sciences
B. Taner SAN

Maden Tetkik ve Arama Genel Miidiirliigii, Jeoloji Etiitleri Dairesi,
Uzaktan Algilama ve Cografi Bilgi Sistemleri Koordinatorliigii
tanersan@mta.gov.tr

0z

Pasif uzaktan algilama, foton ve ylizey malzemesi arasindaki iliskiye dayanir. Farkli nesneler farkli dalga
boylarinda farkli yansima &zellikleri gosterir. Bu 6zellik sayesinde cisimleri birbirlerinden ayirt etmek
hatta tanimlamak miimkiindiir. Dalga boyu aralik sayisinin artmasina bagli olarak tanimlama ve ayirt
etme kapasitesi yiikselmektedir. Hiperspektral goriintiileme, spektral araligi 10 nm den kii¢iik olan yiiz
veya yiizden ¢ok mekansal verinin, siireklilik iceren ardisik dalga boyularindan elde edilmesiyle olusur.
Hiperspektral goriintiiler uydu ya da ucak iizerine yerlestirilmis algilayicilardan elde edilebilir.

Mineral ve mineral gruplarini ayirt edebilmek i¢in, yiiksek spektral ¢oziiniirliiklii goriintiiye ihtiyag
duyulur. Dar aralikli spektral kanal sayisi arttikca, mekansal ya da spektral analizler kullanilarak
mineraller tanimlanabilir. Hiperspektral goriintiileme, daha 6nce haritalanmamis alanlarin hizli ve detayh
olarak jeoloji haritalarinin {iretilmesini veya mevcut jeoloji haritalarinin revize edilmesini saglayan giiclii
bir aragtir.

Hiperspektral goriintiiler yardimiyla yapilan mineral tayini analizlerinde karsilasilan ve asilmasi gereken
en 6nemli sorun ise atmosferik diizeltmedir. Atmosferdeki oksijen, su buhari ve karbondioksit gibi gazlar
hiperspektral goriintiilerin bazi1 bantlarinda veriyi etkilemekte ve elde edilen goriintii istenilen nitelikte
olamamaktadir. Bu sebeple hiperspektral goriintii analizlerinin ilk ve en 6nemli pargasii atmosferik
diizeltme yontemleri olusturur. Bu konuda gelistirilmis bir ¢ok yontem olmasina ragmen halen bu
yontemlerin yetersiz kaldig1 gozlenmekte ve yeni atmosferik diizeltme yontemleri gelistirilmesine ihtiyag
duyulmaktadir.

Hiperspektral goriintiilemede mineral ayirt etme icin 6zellikle elektromanyetik spektrumun 0.7 — 2.5 um
araligi kullanilmaktadir. Mineral ayirt etmede minerallerin kimyasal 6zelliklerinden ve kristal
yapilarindan kaynaklanan farkliliklar yansima spektrometresinde farkli grafik egrileri olarak gdzlenir. Bu
yansima grafikleri herbir mineral i¢in farklilik gosterir. Mineraller i¢in genellikle sogurma degerleri ayirt
etmede kilit rol oynarlar. Diger goriintii islemlerinde oldugu gibi hiperspektral goriintii islemede de kabul
edilmis tek bir yontem yoktur. Birgok arastirmaci, yansima spektroskopisinin sogrulma egrisine karsilik
gelen kisimlara ait derinlik, dalga boyu, sekil ve asimetri 6zelliklerinden yararlanarak mineral ayirt etme
yontemini kullanmistir.

Hiperspektral goriintii analizlerinde bir baska yaklagim da spektral yansima &zelliklerinin tamamini
inceleyerek mineralleri ayirt etme yontemidir ki bu yontemde belirlenecek ya da aranacak minerale ait
laboratuar veya arazi spektrometresi ile elde edilen spektral yansima degerlerinin goriintliye ait spektral
degerleri ile karsilastirilmasi temeline dayanir. Burada spektral dalga boyuna karsilik gelen degerler
birebir karsilagtirilarak uygun tutarlilik elde edilmeye ¢alisilir ve elde edilen sonuca gére mineral tayini
yapilir.

Hiperspektral goriintli analizleri, goriintii ve uydu teknolojilerindeki gelismelere paralel olarak gelismeye
devam etmektedir. Mevcut analiz tekniklerindeki yetersizlikler bu alandaki caligmalarin ve ilginin
artmastyla giderilecektir.



ABSTRACT

Passive remote sensing is based on relationship between photons and surface materials. Owing to this
feature, it is possible to differentiate the objects from each other. The more wavelength range exist, the
more successful the generated results. Hyperspectral imaging is made up of an hundred or more than an
hundred continuous and sequential spatial data that have smaller spectral range less than 10 nm. These
images can be obtained by the sensors that are placed on the satellite or airplane.

In order to differentiate the minerals or mineral groups, high resolution spectral images are needed. If
the number of spectral channels with narrow ranges increases, then the minerals can be identified using
the spatial or spectral analyses. Hyperspectral imaging is a strong tool that provides fast and detailed
geological map generation for unmapped areas or revision of existing geological maps.

The most important problem which is encountered and should be exceeded during mineral discrimination
using hyperspectral image analyses is atmospheric correction. The gases in the atmosphere such as
oxygen, water-vapor and carbon-dioxide effects the data for some bands of the hyperspectral images and
therefore the acquired images can not be in the form of desired quality. For that reason, atmospheric
correction methods constitute the first and most important part of the hyperspectral imaging analyses.
Although there are lots of methods about this subject, it is observed that these methods are inadequate
and generation of new atmospheric correction methods is required.

In hyperspectral imaging for the differentiation of minerals especially 0.7 — 2.5 um ranges of the
electromagnetic spectrum are used. During the mineral discrimination, the differences caused by the
chemical characteristics and crystal structures observed as different graphic curvatures on the reflection
spectrometer. These reflection curves indicate difference for each mineral. Usually the absorption values
plays the key role for the minerals. There is no only valid unique technique for the hyperspectral image
processing as is in the other image processings. Many researchers, such as Clark, Swayze ve Van Der
Meer used mineral differentiation method with the aid of the depth, wavelength, shape and assymetry that
corresponds to absorption portion of the reflection stereoscopy curve.

Another approach for hyperspectral image processing is the differentiation of the minerals by analyzing
the whole spectral reflection curve features and this method is based on the comparison between the
spectral reflection values of the mineral and the values of the obtained laboratory or field spectrometer.
In this technique, each corresponding wavelength of spectral reflectance values are compared for the
best consistency and mineral determination is performed according to the obtained result.

Hyperspectral image analyses has been continue to improve owing to the innovations on image and
satellite technologies. Deficiencies in existing analysis techniques will be eliminated by the increase of
the studies and the interest on this subject.

Different materials have different reflectance on different wavelength regions. In order to differentiate
minerals and mineral groups, high spectral resolution is needed. If the number of spectral channels
increases, then the minerals can be identified and analyzed in a spatial context. On this field, one of the
image data is the Hyperion. Hyperion image has 220 spectral channels in a range between 400 nm and
2500 nm. There is no unique acceptable method in literature. During the study, new approach will be
developed and existing methods will be tested for mineral mapping around central Anatolia. The
obtained results will be checked using the field spectra. Then the method will be modified according to
obtained results.



