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After attending this presentation, the forensic science community will learn about a searchable database 
that will aid in fiber analysis and comparison, as well as provide a training tool to colleges and universities 
that have a specific focus on trace evidence. 

This presentation will impact the forensic community and/or humanity by providing a powerful tool for 
any crime laboratory or agency that performs routine fiber analysis. Colleges and universities who focus on 
trace evidence analysis will also find use in the database as an informative teaching aid. 

This poster will present the combined efforts of ChemImage Corporation and Microtrace to develop a 
novel searchable fiber database. This database was designed for the purpose of providing forensic 
laboratories with a multidimensional program for fiber analysis and comparison as well as to provide colleges 
and universities with a complete educational tool. The database contains a multi-tiered searchable 
spectroscopic database of over 2000 fibers, including digital images, visible absorbance spectra, fluorescence 
spectra, dispersive Raman spectra and FTIR spectra. Fiber characteristics such as generic class, 
manufacturer, trade name, color, cross section type, denier, and delustrant are also included as text 
searchable fields. 

The fiber database is unlike any other in that the digital images and the Raman, fluorescence and 
absorbance spectra were collected using a single instrument platform, the CI TRACE™ Raman Microprobe 
Chemical Imaging Microscope System (ChemImage Corporation, Pittsburgh, PA). The CI-TRACE™ is 
designed to apply the combined power of light microscopy, Raman spectroscopy and Chemical Imaging 
for materials identification and structural characterization. The CI-TRACE™ can acquire brightfield and 
polarized light microscopic images, as well as dispersive Raman spectra, widefield visible 
reflectance/absorbance and fluorescence chemical images of samples. The ability to search in a multitiered 
approach depending on the various spectroscopic techniques in addition to optical representation of the 
fibers searched separates this search method from all existing software. 

Through the use of an electro-optic imaging spectrometer, chemical images are recorded as a function 
of wavelength. Therefore, each pixel in the image has a corresponding spectrum associated with it. An 
average absorbance or fluorescence spectrum is generated for the fiber by averaging every spectrum 
associated with every pixel that represents the fiber. This differs from conventional microspectrophotometry 
methods in that only one dataset is needed to acquire millions of spectra simultaneously, eliminating the 
need for numerous spectral data collections to encompass the variation along the length of a fiber. This can 
be done quickly and efficiently, in one step using ChemImage’s highly specialized software package. The 
dispersive Raman spectra are generated by exciting the fiber with a 532 nm, 200mW maximum power laser. 
The FTIR spectra were collected on a Bruker Vector 33 microscope. 

Spectra of the collected fibers can be saved in a variety of spectral formats including .spc file formats; 
therefore, spectra collected on other types of instruments can be used to search against the database raw 
spectra. The user also benefits from an easy to use spectral software portion that allows spectral labeling, 
overlays and report generation. 

As a teaching aid for colleges and universities, this database contains tutorials on general fiber 
examination, while also providing in depth descriptions of optical and polarized light microscopy, as well as 
Raman, FTIR, visible absorption and fluorescence spectroscopies. A description and tutorial on chemical 
imaging is also included.   
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