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Table1 Ul17 (1716) experiment of library search of
UV spectra by neural network

Experiment number

Network parameters

Learning

Number of

Momentum rate  hidden neurons Epochs
1 Q3 Q2 39 16 000
2 Q4 Q3 33 12 000
3 Qs Qs 27 8 000
4 a6 a6 21 4 000
5 a7 Q8 15 16 000
6 Q8 01 43 12 000
7 Q9 Q2 37 8 000
8 Q3 Q4 31 4 000
9 Q4 Qs 25 18 000
10 Qs a7 19 14 000
11 a6 Q8 13 10 000
12 a7 01 41 6 000
13 Q8 Q3 35 18 000
14 a9 Q4 29 14 000
15 a7 a6 23 10 000
16 Q8 Q7 17 6 000
0.08
3 0.06
2
0.04
0.02 -
0 4 8 12 16
Level experiment number
Fig 5 Fffect of parameters on network
Note: The 17th point represents optimization
parameter obtained with foregoing dis cussion
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Fig 6 Results obtained with ordinary spectra at
different noise levels (with white noise)
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Table 2 Identification results obtained with ordinary spectra and with derivative spectra
Spectra with im purity
Im pure levels/ % 1 5 10 15 20 25
A B A B A B A B A B A B
Correctness/ % 100 100 100 100 100 100 100 100 %. 3 100 92 6 96 3
Unknown/ % 0 0 0 0 0 0 0 0 3.7 0 7 4 37
Wrong/ % 0 0 0 0 0 0 0 0 0 0 0 0
Spectra with slop back ground
Slop of slop back ground( a) Q 005 0 01 0 025 0 05
A B A B A B A B
Correctness/ % 66 7 9 3 25 9 9% 3 - 96 3 - 92 6
Unknown/ % 18 5 37 74 37 - 3.7 - 37
Wrong/ % 14 8 0 66 7 0 - 0 - 37
Note: A: represents results obtained with ordinary spectra at different noise and impurity levels; B: represents results obr
tained with derivative spectra at different noise and im purity levels/ represents results obtained with network without conver
gence; a: represents slop of slop background
Table 3 Identification results obtained with ANN and with correlation coefficient method
Spectra with white noise
Noise levels/ % 0 4 8 12 16
A B A B A B A B A B
Correctness/ % 100 100 100 9% 3 100 259 9% 3 0 92 6 0
Unknown/ % 0 0 0 37 0 74 1 37 100 7 4 100
Wrong/ % 0 0 0 0 0 0 0 0 0 0
Spectra with O 08 bias noise
Noise levels/ % A B A B A B A B A B
Correctness/ % 100 100 100 9% 3 100 259 9 3 0 92 6 0
Unknown/ % 0 0 0 37 0 74 1 37 100 37 100
Wrong/ % 0 0 0 0 0 0 0 0 37 0
Spectra with im purity
Impurity levels/ % 0 1 5 10 15
A B A B A B A B A B
Correctness/ % 100 100 100 100 100 85 2 100 22 2 100 0
Unknown/ % 0 0 0 0 0 14 8 0 77 8 0 100
Wrong/ % 0 0 0 0 0 0 0 0 0 0

Note: A: represents identification results obtained with B ANN;

B:  represents identification results obtained with correlation coefficient method
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Library Search of UV Spectra of Organic Environmental Pollutants Based
on Neural Network

WANG Feng xia, ZHANG Zhuo yong', WANG Ya min
Department of Chemistry, Resource Environment and GIS Key Lab of Beijing, Capital Normal University, Beijing 100037,
China

Abstract T he effects of optimization of network parameters, noise, and impurity on the network were investigated detailedly.
To speed up the convergence of the network and enhance the resolution of the library search of UV spectra, the derivative spectra
for B ANN library search was proposed. T he method has a higher tolerance to noise and im purity levels than using ordinary
UV spectra, especially to slop background levels. Finally, the resolutions of library search of UV spectra with ANN with optr
mized parameters were compared with conventional correlation coefficient method. Results showed that the ANN is superior to

conventional correlation coefficient method and is an effective method for library search of UV spectra.
Keywords Artificial neural network; Environmental pollutant; Ultraviolet spectra; Library search
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