ASSESSMENT OF COMPLEXITY METRICS APPLIED TO ANALYSIS OF SPECTRAL
PATTERNS GENERATED BY ASTER SENSOR
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Landscape metrics are traditionally used in the analysis and search for spatial patterns in
complex environmental systems through of establishing numeric relationships between different
types of targets on Earth's surface. Under this perspective, remote sensing has had great
importance as a tool for data generation, providing several levels of land use and occupancy
information isonomically for large areas. For that purpose, remote sensing uses regular pixel
matrices (Picture Element) with associated quantitative values (e.g. digital numbers, radiance,
reflectance) which constitute a direct measurement of the variation of electromagnetic radiation
(EMR) after interaction with the target. The variations in pixel values may be considered in
terms of their textural patterns, regarding pixel neighborhood relationships, or spectral patterns,
when EMR variations are considered along different wavelengths for a same pixel. Thus, the
objective of this work was to assess the results of spectral measurements to different area
extensions in images taken by the ASTER sensor, which operates with 9 bands within the
visible to shortwave infrared region (0.556 to 2.400 um) and has a spatial resolution of 15 m.
For this purpose, cerrado phytophysiognomies in two hillsides at Jatai Ecological Station, in the
city of Luiz Antbnio, northeast portion of the state of Sdo Paulo, Brazil, were considered
reference targets, and encompassed to its greatest extent the cerraddo domain and also "campo
sujo™ and "cerrado strictu sensu" physiognomies. The metrics used for spectral analyses are
based on information entropy: measure (SDL), in which most complexity values are associated
to more disorderly patterns; and measure, LMC, which is represent by a convex entropy of
function that attributes greater complexity values to patterns located in an intermediate zone
between order and disorder. These measures was applied to values extracted from spectral
response curve generated by a wavelength X reflectance graphic which represented the target's
behavior in different bands of the electromagnetic spectrum. In this work, was used two bands
(8 and 9) that emphasize important components of cerrado phytophysiognomies, as lignin and
water cell. For each hillside, was analysed three positions: base, medium and top, and each of
these position, two spatial scales (150x150m and 75x75m). The results shows that, when taken
alone, any measure presented a consistent behavior when compared of different spatial scales
and bands used. However, both measures show identical behavior to attribute greater and lesser
values of complexity to different positions and spatial scale at the same hillside. This results
appoint that its can be used in combined as complementary measures, demonstrating in case
LMC measure — heterogeneity degrees of spectral patterns analysed and, from SDL measure,
your respective location along of continuum that have in your extremes, one side, more ordered
condition (therefore, more homogeneous) and, in the other extremity, more disordered
conditions.



