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Abstract

This study aimed to predict population of Coccinella septempunctata in the field using artificial neural
network. The data was collected from a four-hectare field in years of 2013-2014 in the area of Badjga
Shiraz. In this model, the input variables were, longitude and latitude and population changes of
Coccinella septempunctata was used as the outcome variable. The neural network type used, was Group
Method of Data Handling (GMDH) that optimized by genetic algotithm. To evaluate the ability of

VWAV/00/0 Y s pdy YAV AN 0S8l s

B R



v_}b/\,e eS|y e 3 GMDH JOMJWMJJA b 0L 5 glas YV

GMDH neural networks to predict the spatial distribution of the species, statistical comparison of the
parameters such as mean, variance, statistical distribution and coefficient determination of linear re-
gression between predicted values and actual values was used. Results showed that in training and test
phases of GMDH, there was no significant effect between variance, mean and statistical distribution of
actual and predicted values, and the coefficient of determination of 0.98 indicates the high accuracy of
this neural network in predicting the density of this species. The drawn maps showed that the distribu-
tion of this natural enemy is patchy.
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Table 1. The values input parameters of Genetic Algorithm for Training GMDH neural networks

Parameters Values
Maximum number of generations (Max- gen) 100
Crossover rate (Pc) 0.6
Mutation rate (Pm) 0.03
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Fig. 2. Convergence of Genetic Algorithm after hundred iteration in error reduction of Training
GMDH neural networks
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Table 2. Statistical comparisons between the observed and estimated Coccinella septempunctata
density by GMDH neural networks

Classification Utilization phase Comparisons Compa_r isons Cor_npa_riso_ns of
of means of variance distribution
CD=0, CD< Training Phase 0.620 0.909 0.82
Test Phase 0.988 0.994 0.91
CD>6, CD<I12 Training Phase 0.753 0.972 1.00
Test Phase 0.966 1.00 1.00
CD>12,CD<18 Training Phase 0.802 0.983 1.00
Test Phase 0.993 1.00 1.00
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Table 3. Linear regression relationship and coefficient of determination between dv (actual value) and
pv (predicted value by model)

Network goals for Networ Utilization Linear regression

2

classification phase relationship R
CD=0, CD< 6 Training Phase pv=0.9498 av +0.0089 0.9412
Test Phase pv=0.8645 av +0.0100 0.8910
CD>6, CD<12 Training Phase pv=0.9785 av +0.0105 0.9699
Test Phase pv=0.9154 av +0.0154 0.9231
CD>12,CD<18 Training Phase pv=0.9899 av +0.0021 0.9800
Test Phase pv=0.9019 av +0.0004 0.9457
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Fig. 3. Coccinella septempunctata distribution maps in actual (b, d and f) and classified conditions by
GMDH neural networks (c, e and a). The maps of a, ¢, e and b, d, f have been drawn according to
economic threshold of 6, 12 and 18 respectively.
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