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A Fast Search Algorithm for Raman Spectrum using Singular Value
Decomposition
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Abstract In this paper, we propose new search algorithms using SVD(Singular Value Decomposition) for fast search
of Raman spectrum. In the proposed algorithms, small number of the eigen vectors obtained by SVD are chosen in
accordance with their respective significance to achieve computation reduction. By introducing pilot test, we exclude
large number of data from search and then, we apply partial distance search(PDS) for further computation reduction.
We prepared 14,032 kinds of chemical Raman spectrum as the library for comparisons. Experiments were carried out
with 7 methods, that is Full Search, PDS, 1DMPS modified MPS for applying to 1-dimensional space data with
PDS(1DMPS+PDS), IDMPS with PDS by using descending sorted variance of data(IDMPS Sort with
Variance+PDS), 250-dimensional components of the SVD with PDS(250SVD+PDS) and proposed algorithms, PSP
and PSSP. For exact comparison of computations, we compared the number of multiplications and additions required
for each method. According to the experiments, PSSP algorithm shows 64.8% computation reduction when compared
with  250SVD+PDS while PSP shows 157% computation reduction.

Keywords : Fast searh algorithm, partial distance search, Raman spectrum, singular value decomposition.
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Table 2. Computation using high noise(20dB) test data

Method
Full Search
PDS
IDMPS+PDS

Multiplication Addition Total
46,553,100
9,681,654

1,233,438

93,092,093
19,363,308
10,908,255

139,645,193
29,044,962
12,141,671

IDMPS Sort with
Variance+PDS
250SVD+PDS
PSP
PSSP

855,152 4,528,014 5,383,166

994,970
882,009
313,316

1,164,690
938,767
447,475

2,159,660
1,820,776
760,791
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