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Predicting distribution pattern of Rhopalosiphum padi (Hemiptera:
Aphididae) by hybrid neural network using particle swarm
optimization algorithm
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Abstract

Nowadays, with the advent of powerful statistical techniques and neural networks, predictive models
of distribution have been rapidly developed in ecology. This study was carried out to model distribution
of aphid, Rhopalosiphum padi, using MLP neural networks combined with Particle Swarm Optimiza-
tion in wheat fields of Badjgah area, Fars province. Population data of the pest was obtained by sam-
pling at 100 locations across wheat fields during 2013. For evaluation the capability of neural networks
used in dispersal prediction, statistical comparison of parameters such as mean, variance, statistical
distribution of spatial predicted values by neural network and their actual values, were conducted. Re-
sults showed that there were not significant differences between variance, mean and statistical distribu-
tion of actual and predicted values in training and test phases of neural network combined Particle
Swarm Optimization algorithm. Our map showed a patchy pest distribution offers large potential for
using site-specific pest control on this field .
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Fig. 1. Sampling points in the field
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Table 1. Calculated Parameter of PSO Algorithm

Parameters Value
Population size 300
Number of generations 2000
Learning factor 15
Weight inertia 0.5
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Table 2. Statistical comparisons between the observed and estimated R. padi density by MLP neural
networks

sampling data Utilization phase Comparisons ~ Comparisons of Comparisons of

of means variance distribution
04.04.2013 Traning Phase Y 10 100
04.19.2013 Traning Phase Y o0e T 100
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Table 3. Linear regression relationship and coefficient of determination between av (actual value) and
pv (predicted value) by model

Sampling data Network Utilization phase  Linear regression relationship R?
04.04.201 Training Phase pv=0.9606 av +0.0106 0.9511
Test Phase pv=0.9315 av +0.0152 0.9311
04.192013 Training Phase pv=0.9877 av +0.0036 0.9974
Test Phase pv=0.9316 av +0.0126 0.9396
05.05.2013 Training Phase pv=0.9901 av +0.0006 0.9981
Test Phase pv=0.9680 av +0.0027 0.9796
20.04.2013 Training Phase pv=0.9190 av +0.0147 0.9203
Test Phase pv=0.8103 av +0.0327 0.8545
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Fig. 3. Rhopalosiphum padi distribution maps in actual and predicted conditions by MLPNN
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