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Fig 1 The simple plot of GRNN architecture
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Fig 2 Absorbance spectra of samples
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Table 1 Actual concentration and recovery of the synthetic samples
Sample Actual concentration Recovery/ %
No. /(Hge mL-1) WPT GRNN GRNN PLS
I Il il | Il il [ 11 il | il I
1 L 600 3200 0O 800 922 1011 1111 112 1 79 9 156 3 108 4 1198 103 6
2 L 600 12 00 4 000 86 5 99 0 108 3 79 3 98 2 113 7 96 7 106 6 97 8
3 L 600 20 00 6 400 84 1 99 3 106 3 776 98 7 109 7 99 0 99 2 99 9
4 4000 3200 4 000 995 100 2 100 4 98 3 1021 100 0 96 0 82 2 101 3
5 4000 12 00 6 400 917 98 2 108 5 1036 935 110 0 99 4 1048 973
6 4000 2000 Q800 94 9 100 2 121 5 100 4 999 101 2 100 7 100 6 112 4
7 6 400 3200 6 400 99 9 100 1 100 1 98 3 1054 991 100 3 711 99 9
8 6 400 20 00 4 000 997 100 0 100 3 100 9 98 8 104 6 101 1 97. 17 102 4
sl o o Ik
Table 2 SEP and RSEP ( %) values for synthetic samples by three methods
M ethod SEP/(Hge* mL-1) RSEP/ %
I il T otal com pounds I II il T otal compounds
WPTGRNN Q 30 Q17 Q 45 0 20 45 Q 74 59 23
GRNN Q 33 0 64 Q 67 0 35 48 29 8 8 40
PLS Q0 08 0 59 Q™ 0 35 20 43 L9 40
I: s I o s Ik
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Simultaneous Resolution of Overlapped Spectra of Three Kinds of Organic
Compounds Using a Wavelet Packet Transfornr Based Generalized
Regression Neural Network

GAO Ling', LI Xiao ping?, REN Shou xin'
1. College of Chemistry and Chemical Engineering, Inner Mongolia University, Huhhot 010021, China
2. Thelnstitute of Products Quality Inspection, Inner Mongolia, Huhhot 010024, China

Abstract A wavelet packet transfornr based generalized regression neural netw ork (WPT GRNN) was developed to perform sim-
ult aneous spectrophotometric determination of p nitroaniline, o naphthylamine and benzidine. T his method combines wavelet
packet transform (W PT) with generalized regression neural network ( GRNN) for improving the quality of noise removal and emr
hancing the ability of prediction. Wavelet packet representations of signals provided a local time frequency description and sepa
ration ability between information and noise. The quality of noise removal can be further improved by using best basis algorithm
and thresholding operation. Generalized regression neural network ( GRNN) was applied for overcoming the convergence probr
lem encountered in back propagation training and facilitating nonlinear calculation. The GRNN is also advantageous in that the
training process is much faster and without making any assumption about the form of the prediction model. By optimization, the
wavelet function, decomposition level and smoothing factor of GRNN were selected. The partial least squares (PLS) method was
used for comparative study. PLS method uses both the response and concentration information to enhance its ability of predic
tion. T hree programs, PWPTGRNN, PGRNN and PPLS, were designed to perform relative calculations. Experimental results
showed WPT GRNN method to be successful and better than others. Compared with GRNN method, the relative standard errors
of all com ponents between the actual and est imated values of mass concentration for WPTGRNN method decreased from 4 0% to
2 3% . Aniline type compounds are widely applied in industries such as chemistry, printing and pharmacy, and are one of the
most important raw materials for synthetic medicine, dye, insecticides, polymer and explosives. Aniline type compounds are
highly poisonous, and can also cause cancer. Simultaneous determinations of aniline ty pe compounds are very important in envr

ronmental and industrial analysis.
Keywords W avelet packet transforms; Generalized regression neural netw ork; Simultaneous determination; Organic compounds
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