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Presentation Outline

• Overview of NCFS databases and partnerships
• Detailed Descriptions

– Ignitable Liquids Reference Collection Database
– International Database of Ignitable Liquids
– Substrates Database
– Smokeless Powders Database

• Future needs and directions
• Summary
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NCFS Database Time Line
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NCFS Database Development

Community 
Partnerships

Casework 
Focused

Research 
Supported

Database projects are driven by needs of the 
forensic science community and conducted as 
partnerships with the community.

Databases are designed to meet the daily needs of 
analysts performing casework. Database growth to 
answer new questions and meet new casework 
needs is anticipated.

Combining Community Partnerships and Casework 
Focus with literature and community driven 
research support is a strong basis for obtaining 
competitive funding.



http://ilrc.ucf.edu/
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Ignitable Liquids Reference Collection Database



ILRC Database: Search Page
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ILRC Database: Search Results
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ILRC Database: Sample Detail & Download
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ILRC Database: Related Samples
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Modeling Fire Debris: Classification Models
Fire Debris 0 – 100% SUB, Validation Data

Sigman, M. E.; Williams, M. R., “Assessing Evidentiary Value in Fire Debris Analysis by Chemometric Approaches”, Forensic Sci. 
International, (2016) 264, 113 – 121.
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HP: The sample is positive for ILR
HD: The sample is not positive for ILR

HD True

Hp True

Tippett Plot
Fire Debris 0 – 100% SUB, Validation Data
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http://ncfs.ucf.edu/internationaldb/
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International Database of IL
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International Database of IL: Search Page
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International Database of IL: Search Results
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International Database of IL: Sample Detail & 
Download



http://ilrc.ucf.edu/substrate/
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Substrate Database



Substrate Database: Search Page
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Substrate Database: Search Results
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Substrate Database: Sample Detail & Download
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• Addition of 1350 new records
• Multiple burn methods
• Tabulation of frequency of 

occurrence of 255 major compounds
in each ILRC and Substrates Database record

• Investigation of improved modeling of fire debris 
using new substrate pyrolysis data 
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Substrate Database: Current Expansion Work

2015-DN-BX-K051 awarded by the National Institute of Justice, Office of Justice Programs, U.S. Department of Justice



http://www.ilrc.ucf.edu/powders/
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Smokeless Powders Database



Smokeless Powders Database: Search Page
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Netherlands Forensic Institute    



Smokeless Powders Database: Search Page

M. Sigman NIST Trace Workshop, July 19-20, 2016 28



Smokeless Powders Database: Search Page
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Smokeless Powders Database: Results Layout
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Smokeless Powders Database: Search Results
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Smokeless Powders Database: Sample Detail & 
Download
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Evidentiary/Investigative Value of DB Match

33

Dana-Marie K. Dennis, Mary R. Williams, Michael E. Sigman “Assessing the evidentiary value of smokeless 
powder comparisons”, Forensic Sci. International (2016) Vol. 259, p179–187.
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Forensic Databases: Future Needs and Directions
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Trace Problems: Comparison & Classification

• Comparison Problem: Association between 
two or more items

• Classification Problem: Assign an object into 
one of several classes
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Rarity, Variance, Feature correlation

Zadora et al. “Statistical Analysis in Forensic Science: Evidential Value of Multivariate 
Physicochemical Data”, Wiley, UK, 2014.

C Champod, IW Evett, G Jackson “ Establishing the most appropriate databases for addressing source level 
propositions”, Science & Justice, 2004, 44, 153 – 164.



M. Sigman NIST Trace Workshop, July 19-20, 2016

Database vs Relevant Population
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FL 1992-2013 (n=70,521)
• AR            331  (  0.47%)
• GAS    23,243  (32.96%)
• ISO           219  (  0.31%)
• MISC     4,104  ( 5.82%)
• NA            127  ( 0.18%)
• NP            233  ( 0.33%)
• OXY          860  ( 1.22%)
• PD         4,386  ( 6.22%)
• SUB    37,016  (52.49%)

Carl E. Chasteen, B.S., CPM, F-ABC, Chief of Forensic Services, Bureau of Forensic Fire and Explosives Analysis, 
Division of State Fire Marshal, Department of Financial Services, State of Florida 

ILRC + Substrate (n=1,305)
• AR          74  ( 5.67%)
• GAS      111  ( 8.51%)
• ISO         88  (  6.74%)
• MISC    203  (15.56%)
• NA          58  ( 4.44%)
• NP          55  ( 4.21%)
• OXY     169  (12.95%)
• PD        337  (25.82%)
• SUB     210  (16.09%)
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Summary
• Databases:

– 2 Ignitable Liquid, 1 Substrate, 1 Smokeless Powders
– Designed for casework and training as partnerships with 

forensic community
– Research applications have been secondary to casework

• Expansion and Future Databases
– Should consider representation of relevant population
– Should account for: rarity, variance, feature correlation
– International databases
– ANSI/ISO data standards to promote sharing of data

• i.e., netCDF data files
– Additional funding/Private sector partnerships
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Thank you.

NCFS Ignitable Liquids and 
Explosives Research Group 2016.
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