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RESUMO: In this paper, Principal Component Analysis (PCA) has been applied as an image
enhancement technique for major structural lineaments recognition after directional filtering
processing. The purpose is to improve the spectral signal of these features. In this work, there
were used recent satellite images performed by Landsat 8 with OLi sensor (Operational Terra
Imager). The scene of Rio de Janeiro state used in this study was 218/76. PC1, the first
principal component, was extracted from select bands, the "green" Band 3 (0.53 - 0.59 urn of
spectral resolution) , the Near Infrared (NIR) Band 5 (0.53 - 0.59 I-lm)) and from the Short Wave
Infrared (SWIR) Band 7 (2.11 - 2.29 IJm), all of them with s-Ratial 15m resolution, obtained after
the "PAN" Band 8 fusion processing, performed with ENVI M software. Kernel type filters were
used to discriminate the main trending lineament systems. The data analyzed here were
acquired in 2014-02-07 and provide good lineament detection in the PC1 filtered band. This
project was proposed to evaluate modern geological mapping tools for landslides predisposing
factors, mainly from combined geological discontinuities and geomorphologic features.
Structural features were enhanced with NE, WNW, NNW, EW and NS filters, Previous results
indicate four main groups of structural lineaments , associated with major stress fields, linked
with Precambrian ductile structures and Phanerozoic brittle structures, some of them related to
the Gondwana breakup. In order of importance, the largest major heterogeneities are related to
"Brasiliano" cycle, like shear zones of high-angle of Alern-Paralba and metamorphic foliations
roughly trending NE. These structures were reactivated as faults, fractures and joints, which
promotes the action of the water inside the mass increasing the susceptibil ity of slopes to
failures. NW open structures, mainly brittle faults associated with transversal structures were
created after the onset of the Guandu-Sepetiba Sub-Graben, in the Guanabara Graben context
(part of the Continental Rift of Southeastern Brazil, roughly trending NE). Structures with NNE,
WNW and NNW trends assume their importance depending on the structural domains where
they occur. Also, they are concentrated in some areas. The last group of recognized directions
is of minor importance, but locally E-W and N-S structures are strongly concentrated and may
obliterate the latter group.
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