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Abstract

In this research, a Learning Vector Quantization (LVQ) neural network model was developed to predict the
spatial distribution of Tuta absoluta in tomato fields of the city of Ramhormoz, Iran. Pest density was assessed
through 10 m x 10 m grid pattern on the field with a total of 100 sampling units. Some statistical tests, such as
means comparison, variance and statistical distribution were performed between the sampling point data and the
estimated pest values in order to evaluate the performance of prediction of pest distribution. In training and test
phase, there was no significant difference in average, variance, statistical distribution and coefficient of
determination at 95% confidence level. The results suggest that LVQ neural network can learn pest density model
precisely and trained LVQ neural network high capability (88%) of predicting pest density for non-sampled points.
The LVQNN successfully predicted and mapped the spatial distribution of Tuta absoluta whose aggregation

distribution implied the possibility of using site-specific pest control in the field.
Keywords: Artificial Neural network, spatial distribution, Tomato leaf miner moth
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Fig.1. Sampling points in the field
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Fig. 2. Configuration of the LVQ for prediction of pest
spatial existence. (X, Y): coordinate of sampled
points, W: code vectors matrix. Wwin: label of
winner code vector.
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Fig. 3. Distribution of T. absoluta in different stages of sampling
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Table 3. Recognition error of LVQ) neural network in training and test phases

Sampling date Recognition error in Recognition error in test
training phase (%) phase (%)
16/03/2016 2 )3
23/03/2016 12 16
30/03/2016 10.07 1
06/04/2016

9 10.20
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Table 2. Statistical comparisons between the observed and estimated to 7. absoluta density by LVQ neural networks

Sampling date Utilization Comparisions of  Comparisions of Comparisions of
phase means variance distributuin
Training 0.571 0.672 0.66
16/03/2016
Test 0.662 0.767 0.51
Training 0.712 0.443 0/76
23/03/2016
Test 0.686 0.553 0.69
Training 0.796 0.875 0.79
30/03/2016
Test 0.699 0.668 0.71
Training 0.823 0.785 0.87
06/04/2016
Test 0.734 0.578 0.75
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Table 3. Statistical comparisions between the observed and estimated 7. absoluta density by LVQ neural networks.

Sampling date Utilization phase =~ Comparisions Comparisions Comparisions of

of means of variance distributuin
16/03/2016 Training Phase 0.733 0.733 0.61
Test Phase 0.005 0.621 0.58
23/03/2016 Training Phase 0.642 0.384 0.77
Test Phase 0.009 0.006 0.71
30/03/2016 Training Phase 0.799 0.544 0.85
Test Phase 0.701 0.008 0.73
06/04/2016 Training Phase 0.776 0.787 0.89

Test Phase 0.633 0.006 0.76
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