














D. Comparative Analysis

On overall, MIR 1, 2 and 3 produced modelling accuracy
ranged between 85-70%, with the former showed the highest
mean accuracy at 80%. The distinguished difference
between the three batches of SOM models are consistency
accuracy over the six test sets with MIR 2 is the only one
gave most robust models despite not able to produce the
highest accuracy.

Based on a previous study [21], we noticed that PC 3 and
5 calculated from MIR 1 are the most discriminating
variables for the three paper varieties. Therefore, we also
built a series of SOM models using PC 3 and 5 constructed
from untreated, mean-centered, variance scaled and
autoscaled MIR 1 (Fig. 7). PCs derived from mean-centered
IR spectra showed lowest accuracy contrast to PCs
calculated from autoscaled IR spectra which showed over
90% accuracy. With that, we decided to use only PC 3 and 5

to build the final SOM model for data at hand.
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Fig. 8 Separations of 100 paper samples on a 3 x 4 topological regions

IV. CONCLUSION

In conclusions, the benefits of using SOM coupling with
ATR-FTIR spectroscopy were demonstrated. Although it
does not achieve 100% classification accuracy, major
benefits of SOM is its ability to handle many complex data
and is relevant to most the forensic science research that are
targeting large databases in the future. Another advantage of
SOMs that is relevant to forensics applications is that they
can be updated easily because forensic analysis often
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Fig. 7 External validation accuracy obtained with PC 3 and 5 calculated
from raw, mean-centered, variance scaled and autoscaled MIR 1. The six
test sets are respectively created with (1) Kennard-Stone, (2) Naes, (3)
Select, (4) Puchwein, (5) Honigs and (6) DUPLEX. 1]

E. SOM Model (2]

In this study, a 3 x 4 map (i.e. in hexagonal network [3
topology) is selected to map the 100 IR spectra of papers (i.e.
the training set), and the weight given to the X map in the
calculation of Tanimoto distance for updating Y is set at 0.5. [4l
This leads to the plots in Fig. 4. The network has captured
most of the variability in the data as the three classes of
paper are visible on the map with only two samples being
misplaced. The plot indicates that all units composed of
homogeneous samples except two units. IY showed the
highest diversity in the patterns and is mapped with seven[e]
units.
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accounted new data during investigations.
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