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Fig.1 The flow chart of GA— BP arithmetic
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Table 1 Origin data list of ANN sample
5 x/mge L~ xo/mge L7 x3/pH xy/mge 17! xs/d xg/em 27/ °C ¥ %
1 235.3 16.5 7.2 1.2 5.5 20 25 68.2
2 195.1 56.2 7.1 4.2 5.5 40 29 78.8
3 213.5 41.2 7.1 1.2 5.5 20 24 75.6
1 205.3 20.1 7.8 4.5 5.0 20 25 70.6
5 261.3 36.2 7.1 4.1 5.5 60 30 88.9
6 193.4 56.2 8.0 5.0 5.5 60 35 94.5
7 186.2 56.6 7.2 6.8 5.5 10 37 83.9
8 181.3 50.2 7.8 5.2 3.0 60 29 54.7
9 210.2 36.5 7.8 3.8 5.5 60 34 92.4
10 185.6 37.2 7.6 5.3 6.5 60 25 88.5
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Table 2 Comparison of prediction values with ANN and

linear regression

g GA—BP W % il o/ % ES L A
XEOH & MR AR /% 1%
1 62.9 63.2 74.5 57.3 68.2
2 79.1 73.5 76.5 39.5 78.8
3 77.5 79.8 77.9 59.6 75.6
4 69.8 78.2 61.5 64.1 70.6
5 86.2 90.2 85.6 24.6 88.9
80
—A— GA-BP W 4B R(X $H —) O

—O— GA-BP M4 AR T —)
60} —V— GA-BP Ml 4RI (& PE)H—)

x
@ | T EAEEAKER
¥
 40f
%
=
= 0t o
a
8§o \8
0 1 Y——/ \A>'
1 2 3 4 5
A
B3 aRZER R

Fig.3  Comparative scheme of prediction values
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Table 3 The orthogonal test table of Lis (2x3")

DR Z 5 x/mgeL™' xy/mgel ! xs/pH xy/mge L} xs/d xg/em x7/°C ¥ %
1 (1) (1) 150 (1) 20 (1) 6.5 (1 (1) 3.0 (1) 20 (1) 30 55.16
2 (1) (1) 150 (2) 30 (2) 7.0 (2) 3 (2) 5.5 (2) 40 (2) 20 78.47
3 (1) (1) 150 (3) 40 (3) 7.5 (3)5 (3) 6.0 (3) 60 (3) 15 86.19
4 (1) (2) 200 (1) 20 (1) 6.5 (2) 3 (2) 5.5 (3) 60 (3) 15 76.38
5 (1) (2) 200 (2) 30 (2) 7.0 (3)5 (3) 6.0 (1) 20 (1) 30 71.19
6 (1) (2) 200 (3) 40 (3) 7.5 (1 (1) 3.0 (2) 40 (2) 20 59.90
7 (1) (3) 250 (1) 20 (2) 7.0 (D1 (3) 6.0 (2) 40 (3) 15 86.93
8 (1) (3) 250 (2) 30 (3) 7.5 (2) 3 (1) 3.0 (3) 60 (1) 30 82.40
9 e} (3) 250 (3) 40 (1) 6.5 (3)5 (2) 5.5 (1) 20 (2) 20 72.21
10 (2) (1) 150 (1) 20 (3) 7.5 (3)5 (2) 5.5 (2) 40 (1) 30 71.81
11 (2) (1) 150 (2) 30 (1) 6.5 (D1 (3) 6.0 (3) 60 (2) 20 90.77
12 (2) (1) 150 (3) 40 (2) 7.0 (2) 3 (1) 3.0 (1) 20 (3) 15 35.58
13 (2) (2) 200 (1) 20 (2) 7.0 (3)5 (1) 3.0 (3) 60 (2) 20 72.18
14 (2) (2) 200 (2) 30 (3) 7.5 (1 (2) 5.5 (1) 20 (3) 15 68.39
15 (2) (2) 200 (3) 40 (1) 6.5 (2) 3 (3) 6.0 (2) 40 (1) 30 86.96
16 (2) (3) 250 (1) 20 (3) 7.5 (2) 3 (3) 6.0 (1) 20 (2) 20 79.62
17 (2) (3) 250 (2) 30 (1) 6.5 (3)5 (1) 3.0 (2) 40 (3) 15 66.06
18 (2) (3) 250 (3) 40 (2) 7.0 (D1 (2) 5.5 (3) 60 (1) 30 95.31
I 417.98 442.08 447.54 456.45 371.29 382.15 462.83
I, 434.98 457.28 439.66 439.41 462.57 450.13 453.16 a=1, -, 18
I, 482.54 436.15 448.31 439.64 501.65 503.22 419.52 j=1, 8
R 64.56 21.13 8.65 17.04 130.36 121.07 43.31
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Study on the Purification of Wastewater in the Constructed Wetland
Based on GA— BP Network

Huang Juan, Wang Shihe, Tuo Weiguo, Qian Weiyi, Yan Lu
( Department of Municipal Engineering, Southeast University, Nanjing 210096, China)

[ Abstract ] As a new type of ecological technique in wastewater treatment field, Constructed Wetland was
gradually put into application and received growing attention. Since the wastewater purification process in
constructed wetland was a complex and nonlinear state affected by many interactional factors, it was hard to
establish exact mathematics model to carry out multi-factor analysis and determine best operation condition by
traditional means. Based on plenty of reliable experimental data, genetic neural network was first tentatively
utilized to simulate the pollutant removal system of wetland , and some key problems were discussed, such as
how to determine optimally the topological structure, sample scale and unitary method for training data, etc.
Optimized GA — BP network was established to simulate orthogonal test of wetland system. According to the
results of orthogonal test, best operation condition was decided and the factors (e.g. water level, hydraulic
retaining time, etc) were classified. Therefore, proper feasible methods of pollutant removal were put forward.
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