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Uzaktan algilama jeoloji galismalarinda farkli amaglarla kullanilmaktadir. Ozellikle kaya li-
tolojisi ve farkli tip hipojen ve/veya siiperjen alterasyonlarin belirlenmesinde optik uzaktan
algilama teknikleri tercih edilmektedir. Bu yontemlerin baginda bant oranlama, bant indisleri,
Temel Bilesen Analizi (PCA), Yo6nlendirilmis Temel Bilesen (DPC) ve En kiigiik Giiriiltii Ora-
n1 (MNF) gibi teknikler gelmektedir. Bu tekniklerden bant oranlama, daha 6nceki ¢alismalarda
mantiksal operator algoritmasina (LOA) tanimlanarak kullanilmistir. Geligmis uydu-bazli Isil
Yayim ve Yansitim Radyometresi (ASTER) uydusunun farkli islenmis verileri ile ¢esitli mi-
neraller i¢in bant oranlart olusturulmus ve bant oranlarinin esik degerleri spektral analizlerin
yorumlanmasi ile LOA’ya tanimlanmuistir.

Bu caligma 6zelinde, ASTER’in L1T verisi kullanilarak LOA tekniginin gelistirilmesine yo-
nelik ¢aligmalar yapilmistir. Elde edilen goriintiiniin hali hazirda geometrik ve cross-talk dii-
zeltmesi yapilmis oldugundan L1T verisine sadece algilayici kalibrasyonu ve atmosferik ka-
librasyon uygulanmistir. Bdylece sonug goriintiisiinde ylizey yansima degerleri elde edilmistir.
ASTER’1n 3 adet alt sisteminden biri olan kisa dalga kizil6tesinin (SWIR) spektral bantlar
(Bant 4 ve 9 arasi) alterasyonlarin belirlenmesinde kullanildigindan arjilik, ileri arjilik ve fillik
tip alterasyonlar icin tipik olan kaolenit, alunit, montmorillonit ve serisit mineralleri belirle-
nebilmektedir. Bu ¢alisma ile birlikte kiyaslamali olarak LOA teknigine bant oranlari disinda
bant indisleri, PCA ve DPC monte edilmis ve tatminkar sonuclar elde edilmistir. Sadece AS-
TER L1T bantlar1 ve minerallerin absorbsiyon 6zellikleri kullanilarak her minerale 6zgii veri
kiimesi olusturulmustur. Klasik LOA’dan diger farki, esik degeri belirleme asamasindaki karar
verme siirecidir. Her bir girdi i¢in esik degeri belirleme asamasinda, verilerin normal dagi-
Iim sergiledigi varsayilmistir. Verilerin mod, medyan, ¢arpiklik ve basiklik degerleri dikkate
alinarak normal dagilima yakin olan sonuglar girdi olarak kullanilmistir. Normal dagilimdan
kismen sapan verilerde, carpiklik degerinin pozitif olmasi1 durumunda verilerin karekokii veya
kiip kokii; negatif olmasi durumunda verilerin ikinci veya ligiincii dereceden kuvvetleri alina-
rak normal dagilima yaklastirilmistir. Normal dagilim sergileyen biitiin verilerin esik deger-
leri ortalama deger ve standart sapmanin iki kati ile toplanarak belirlenmistir. Cikan sonuglar
klasik LOA teknigi ile kiyaslanmis ve calisma bolgesi olan Kayseri’deki volkanik kayalarda
gelismis alterasyon tiirleri basarili bir sekilde saptanabilmistir.
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ABSTRACT

Remote sensing has been used in geological explorations for different purposes. Optical remo-
te sensing techniques have been prefered in delineating lithological mapping and/or distinct
type of hypogene or supergene alterations in particular. These methods, such as band ratioing,
band indices, principle component analysis (PCA), directed principle components (DPC), and
minimum noise fraction (MNF), are the primary ones. The band ratioing has been utilized in
previous studies in logical operator algorithm (LOA). A variety of mineral band ratios were
formed from the processed ASTER data and the thereshold values of bant ratios for LOA were
determined by spectral analyses.

The improvement of LOA technique was made using ASTER LIT data in this study. Since the
geometric and crosstalk correction was already applied to the ASTER LIT data, only sensor
and atmospheric calibration was applied. As a result, the calibrated image was rescaled to
the surface reflectance. The shortwave infrared (SWIR) spectral bands (from band 4 through
9), one of ASTER s three major subdivisions, have been used for delineating minerals like ka-
olinite, alunite, montmorillonite, and sericite typical of argillic, advanced argillic, and phyllic
alterations. Satisfying results were obtained by not only applying band ratioing to the LOA
method but also band indices, PCA, and DPC comparatively. Data sets peculiar to the each
mineral group were constructed using ASTER LIT bands and absorption features of afore-
mentioned minerals. Another difference from the typical LOA was the determination of the
threshold values. It was assumed that data sets had normal distributions for each input during
the determination of threshold values. Data values close to the normal distribution were used
for the input taking the mode, median, skewness, and kurtosis of the data into account. The
data values which deviated in part from the normal distribution were approximated to the
normal distribution by either extracting the square root or cubic root of the data values in
case of having positive skewness values or second or third order exponentials of data values
in case of negative skewness values. On the other hand, the threshold values for all the data
exhibiting normal distributions were calculated by adding the median values and two standard
deviations. The outcome of this research was compared with that of the typical LOA method
and the alteration types developed in extrusive rocks of Kayseri province in the study area
were successfully delineated.
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