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Introduction

Purpose

The purpose of this study was to determine the capability of hyperspectral imaging (HSI) in the detection of ignitable liquid residues (ILR) on common 

unburned clothing fabrics, as well as on unburned carpeting. 
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Blind Samples

substance were similar.

Data collection time ranged from 11 to 25 minutes depending on the substrate type and the illumination wavelength used.

Processing time was variable depending on the number of steps applied; however the average amount of time spent processing the data was an 

additional 10 minutes.

Conclusions
This study may be valuable to arson investigators, as fluorescence HSI methodology offers a novel, nondestructive method of detecting 

three most commonly used ignitable liquids.

of how many different areas on a substrate need to be tested further.

helpful in determining if the response of the other instrument was from an actual ILR, or if it was due to a compound already integrated into the 

substrate during manufacturing, as mentioned in several publications(18, 19).

can be submitted for further testing.

Future Work

The next phase of experimentation will include the use of an instrument with a Raman detector.

Raman spectral data is more specific than that given by fluorescence HSI alone, and therefore will promote the more specific qualification of 

residues detected.

Examination of numerous samples of different brands and grades of gasoline and other ignitable liquids, in order to determine the ability of HSI to 
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Figure 1. Hyperspectral imaging schematic (Left)

Table 1. Data collection parameters used during experimentation (Right)
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Figure 3.
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.

time before the hydrocarbon components evaporate.

Materials and Methods

Instrument

555nm, and 600nm.

Samples

(1).

debris, in one year of arson cases from a forensic laboratory(15).

Experimental Design

Before any sample data was collected, the liquids were allowed to evaporate from the substrate for at least 24 hours.

First, the optimal illumination wavelengths for the ignitable liquid samples were determined.

the experimentation.

Experimental design continued in three levels.

on each substrate.

on each substrate.

The second level of experimentation involved multi-stain samples to determine the ability of HSI to discriminate between different dyed liquids.

The third level of experimentation dealt with the examination of blind samples.

(16).

The collection parameters used for data collection are listed in Table 1.

Results and Discussion

Illumination Determination

The illumination wavelengths which resulted in the highest intensity for both gasoline and diesel fuel were 445nm and 455nm, therefore they were 

used in all following data collection of gasoline and diesel fuel on the various substrates.

data collection.

Figure 2.

Table 2.

Figure 4.  

multi-stain subset.  The blue spectrum is representative of gasoline, 

A is 

of the  subset.  Figure C is the 610nm frame of the subset.  455nm 

illumination was used for this data collection.

Technology

HSI technology provides data both in the form of digital images as well as chemical information in the form of a spectrum associated with the sample.

and projected as a spectrum.

HSI is a nondestructive technology.

allowing further testing by other instrumentation.

Multi-Stain Samples

All stains could be visibly distinguished from each other throughout the datacube.

distinctly different spectrums, especially at the beginning of the data collection range.


