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SIAM™ as a deductive physical model-
based preliminary classifier

SIAM™ is an automatic, multi-sensor, multi-resolution, near real-
time, non-adaptive (deductive, physical model-based) decision-
tree classifier based on prior spectral knowledge of surface types
observed from space. Its prior spectral knowledge base comprises
a reference dictionary of spectral signatures in top-of-atmosphere
reflectance or surface reflectance, acquired from off-line data
observations and/or existing literature. Since Its knowledge base
Is avalilable before looking at the specific image to be classified,
SIAM™ Delongs to the family of physical models, also called
deductive Inference systems. Employed as a preliminary
classification first stage of a two-stage remote sensing image
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e Accuracy. > 90% (evaluated globally up
to Stage 2, l.e., across a range of
representative conditions and a variety of
spaceborne sensors).

e Robustness to changes in the input data
set acquired across time, space, and

]

Stratified (layered, class-specific) context-sensitive
approach: Texture, Morphology, Geometry, Spatial
topological and non-topological relationships.

A novel automatic two-stage land cover classification
system Is proposed. It employs: (i) SIAM™ as Its
preliminary classification first stage and (ii) a second-stage
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e Timeliness. Real time processing with no
user supervision.

e Economy. Maximized (no manpower, low
computing power).

o Spectral categories generated by the first-stage SIAM™
preliminary classifier.
e (Achromatic) brightness.
* Multi-scale texture features.
o Multi-scale morphological features.
e Segment-based geometric attributes.
* Inter-segment spatial relationships:
= Topological (e.g., adjacency, inclusion).

= Non-topological (e.g., distance, angle). o - - eA Baraldi, V. Puzzolo, et al., "Automatic spectral rule-based
preliminary mapping of calibrated Landsat TM and ETM+
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