General Description of the ‘BandSystem’ Spectral Analysis System

P. R. Gazis

San Jose State University Foundation, NASA Ames Research Center, Moffett Field, CA

Introduction

     The ‘BandSystem’ spectral analysis system is a rule-based system for the classification of mineral spectra.  Input consists of a set of files, each of which contains one mineral spectrum.  Ea Each spectral file is assumed to be in ASCII format, and consist of a header block followed by one or more columns of wavelength and spectral information.  These spectra could be from a variety of different instruments  and wavelength ranges.  The original version of this system was developed for use with near- and mid-IR reflectance spectra, but with appropriate modifications, this system could be used for a broad range of spectral classification purposes.  Output consists of a list of possible mineral constituents associated with each spectrum.

Description
     This system consists of a driver routine which invokes a succession of modules.  These modules perform the following operations:

     Preprocessor: The preprocessor handles input operations.  It rescales, reformats, and prepares an input spectrum for use by subsequent modules of the system.

     Feature Extractor:  The feature extractors process the spectrum to identify potential features that can be used for purposes of classification.  The current version of the system involves a single feature extractor module that can be called multiple times to identify different types of  spectral bands.

     Classifier: The classifier consists of a simple forward chaining expert system that applies a set of rules to a list of potential features to identify possible constituents of the sample.

     This system is written in object-oriented fashion in C++.  Each module is embodied as a separate class.  Processing is performed by the constructors and member functions of these classes.   Information is passed between modules using access functions.

Intended Use

     This system was developed to identify possible constituents of vis/near-IR reflectance spectra and mid-IR reflectance and thermal emission spectra.  An early development version of this system was used to identify the presence of carbonates during the 1999 Marsokhod Field Experiment, and gave performance comparable to a human expert.  With appropriate modifications to the feature extractor and rule set, this system could be used for a broad range of spectral classification purposes.

