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Development of an expert system for classifying ignitable liquid residues in fire debris by
ASTM E1618
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he ASTM E1618 method establishes criteria for the fire debris analyst to classify ignitable liquid residues into one of

eight different classes based on visual inspection of extracted ion chromatograms from GCMS data. Some cases require
identification of specific compounds based on mass spectra. We have developed an expert system which predicts which class based
on the same extracted ion chromatograms. The data set used for this expert system is the complete Ignitable Liquid Reference
Collection (ILRC) maintained by National Center of Forensic Science (Univ. of Central Florida) and Technical Working Group
for Fire and Explosives (TWGFEX) of 548 commercial products representing all classes under E1618 which either may be used
as an accelerant in commission of arson or be incidental liquids found in fire debris. Like mass spectral library search programs,
a similarity index is provided as a measure of confidence in the classification. Also like any search or matching algorithm, the
analyst should confirm the match by his/her own inspection of the data. This is especially true with oxygenate and miscellaneous
classes, where identification of specific compounds in the chromatogram is necessary. The expert system and data processing
software is written in the free open source statistical software language R (http://www.r-project.org/). The expert system was
tested using actual fire debris samples where the ignitable liquid known was independent of the training data set or as diluted
liquids simulating evidence collected from a container.
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