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Modeling and analysis of high-dimensional spectral data provide an opportunity to uncover inherent patterns in
various information-rich data. Orthogonal signal correction (OSC), a preprocessing technique has been widely
used to remove unwanted variations of spectral data that do not contribute to prediction or classification. In the
present study we propose a novel OSC algorithm, called adjusted direct OSC to improve visualization and the
ability of classification. Experimental results with real mass spectral data from condom lubricants demonstrate
the effectiveness of the proposed approach.
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2. Orthogonal Signal Correction
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3. Adjusted Direct Orthogonal Signal Correction
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Table 1. Six classification of 144 condom lubricant spectra

based on their chemical properties
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No Detectable(High) 84

PDMS Spermicidal 12
No Detectable(Low) 12

No Detectable 24

PEG Benzocaine 6
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Figure 2. 144 NMR spectra of condom lubricants obtained by

mass spectrometer

100 T T T T T T 100%
90 -90%
80 - —80%

-70%

Variance Explained (%)

—-30%

-20%

1 2 3 4 5 6
Principal Component

Figure 3. Scree plot showing the amount of variability explained
by each PC
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Figure 4. PCA score plot (PC1 vs. PC2 vs. PC3) of 144 condom
lubricant spectra
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Figure 5. PCA score plots (PC1 vs. PC2 vs. PC3) of DOSC-processed data with different number of OSC components
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Figure 6. PCA score plot based on the first three PCs of N

}

9]

<4
L o}
T =2

KNN& &5Elo]HE 7 AMEahA ¥aL 857 &
17 St BSA 9 7MHE k9] HolHE AFE-3)
F otk KNN o] 27} Algh glo]E o] W A E(robust) 3}
o <5 HolH7E 2 A9 AF4d 58S Bol1 IYTHKim
et al.,2008). KNN €852 AHE-317] YellA & 7 7HA g
& Abgo] gle Sl ol X A AT AdFRolth B
T ke AR 9 HY oA kY] gHE HSAA 278 %
o] HUlgtE = k2 AA 3K (Tan et al., 2007). A EGE 2H
st ARE 7)1Fe flon Bzt Fae wel 71 gl
B E Z AYste AdsE A

0SC A& MTE dolh7] f1ste] KNNY ke 28 AHE3F
Aqom, AYTTrEE FFY=AYE AHESIATH 0SC B &
& YT A £ T (added 0SC) W T+ A £(deleted 0SC) 25
164 5702 S A Bkt A Al dlo]E 9] 80% 5 S5 o]
B2 20%5 B/t olH & ddatA 33t 72+ KNN|

% z

R

R

o]

rir

2 gsto] Brre ol E o ¥ L EF-&-& Tet gt 4 -9l
thetel(F 257%%) A ALE 10009 HHEFFF Bt LR F

0| <Table 2>°l VetSiTt

Table 2. Misclassification rates from KNN for various added

and deleted OSC components

Added OSC components
1 2 3 4 5
1 | 0180 0.175 0.175 0.174  0.170
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Figure 7. PCA score plot based on the last three PCs of N
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Figure 8. PCA score plot (PC1 vs. PC2 vs. PC3) of condom
lubricant spectra processed by an Adjusted DOSC

algorithm
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Table 3. Misclassification rates obtained by KNN for the origi-
nal, DOSC processed, and Adjusted processed data
sets(standard errors are shown inside the parentheses)

DOSC Adjusted DOSC
Processed Data Processed Data

Original Data

KNN(k = 2)  0.26(0.08) 0.19(0.07) 0.17(0.07)
KNN(k = 4) 0.31(0.08) 0.21(0.07) 0.17(0.07)
KNN(k = 8)  0.29(0.08) 0.24(0.08) 0.21(0.08)
KNN(k = 16) 0.33(0.09) 0.29(0.08) 0.26(0.07)
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