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Abstract Raman spectroscopy has been receiving increased attention as a standoff explosive detection technique. In
addition, there is a growing need for a fast search method that can identify raman spectrum for measured chemical
substances compared to known raman spectra in large database. By far the most simple and widely used method is
to calculate and compare the Euclidean distance between the given spectrum and the spectra in a database. But it is
non-trivial problem because of the inherent high dimensionality of the data. One of the most serious problems is the
high computational complexity of searching for the closet spectra. To overcome this problem, we presented the MPS
Sort with Sorted Variance+PDS method for the fast algorithm to search for the closet spectra in the last paper. the
proposed algorithm uses two significant features of a vector, mean values and variance, to reject many unlikely spectra
and save a great deal of computation time. In this paper, we present two new methods for the fast algorithm to search
for the closet spectra. the PCA+PDS algorithm reduces the amount of computation by reducing the dimension of the
data through PCA transformation with the same result as the distance calculation using the whole data. the Hierarchical
Cluster Tree algorithm makes a binary hierarchical tree using PCA transformed spectra data. then it start searching from
the clusters closest to the input spectrum and do not calculate many spectra that can not be candidates, which save
a great deal of computation time. As the Experiment results, PCA+PDS shows about 60.06% performance improvement
for the MPS Sort with Sorted Variance+PDS. also, Hierarchical Tree shows about 17.74% performance improvement
for the PCA+PDS. The results obtained confirm the effectiveness of the proposed algorithm.

Keywords : Raman Spectrum, Fast Search Algorithm, PCA(Principal Component Analysis), PDS(Partial Distortion
Search), Hierarchical Cluster Tree
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Fig. 1. DNT and HMX of Reference Spectra
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