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Abstract

A study on separation of overlapping
fingerprints using laser-induced breakdown

spectroscopy combined with multivariate

analysis

Jun—-Ho Yang
Department of Mechanical and Aerospace Engineering

The Graduate School

Seoul National University

In this paper, separation of overlapping fingerprints was
performed using laser-induced plasma spectroscopy (LIPS) signal.
In the case of latent fingerprints of different persons, it was
confirmed that the difference of specific chemical components (K,
Mg, Ca, O, Na) existed and based on this chemical
characteristics, it was possible to discriminate and separate the
fingerprint’s sources according to the type of latent fingerprint
using multivariate analysis. Finally, it was possible to visually
separate and reconstruct overlapping latent fingerprints in the
form of a two-dimensional chemical distribution using a laser
scanning technique. It is confirmed that two or three or more
overlapping latent fingerprints can be stably separated. In

addition, even in the same fingerprint, when the moisture of the

:l'l [ _17
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fatty acid and the amino acid disappears based on the time
difference of the fingerprint, the hardening phenomenon occurs,
which causes the bond such as peptide bond. As a result, it was
confirmed that the signal intensity of LIBS and Raman of CN
and CC band increase. Based on this phenomenon, it was
possible to distinguish the LIBS spectra using a multivariate
analysis method and reconstruct the overlapping fingerprints in

the form of a two-dimensional chemical distribution.
Keywords : Laser-Induced Breakdown Spectroscopy (LIBS),
Latent fingerprint, Overlapping fingerprints, Multivariate

anaysis, Raman spectroscopy

Student Number : 2016-20744
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