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Evaluation of the Ability LVQ, Artificial Neural Network Model to Predict the Spatial Distribution Pattern of
Sitona humeralis in the alfalfa field in Marvdasht
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Abstract

In this research, a learning vector quantization neural network (LVQ) model was developed to predict the spatial distribution of Sitona
humeralis in Marvdasht. This method was evaluated on data of pest density from alfalfa field. Pest density assessments were performed
following a 10 m x 10 m grid pattern on the field and a total of 100 sampling units on field. Some statistical tests, such as means comparison,
variance and statistical distribution were performed between the observed point samples data and the estimated pest values to evaluate the
performance of prediction of pest distribution. The results showed that in training and test phase, there were not significant differences, with the
confidence level of 95%, between the statistical parameters such as average, variance, statistical distribution and also coefficient of determination
in the observed and the estimated pest density. The results suggest that learning vector quantization (LVQ4) neural network can learn pest density
model precisely. In addition the results also indicated that trained L\VQ4 neural network had a high capability (92%) in predicting pest density for
non-sampled points. The technique showed that the LVQNN could predict and map the spatial distribution of Sitona humeralis. The map showed

that this pest has aggregation distribution so there is possibility potential for using site-specific pest control on this field.
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Table 3. Recognition error of LVVQ neural network in training and
test phases

Sampling Recognition error in Recognition error
date training phase (%0) in test phase (%0)
4/4/2014 33 29
19/4/2014 33 29
5/5/2014 30 28.4
20/4/2014 30 28.8
5/6/2014 25 225
20/6/2014 25 22
6/7/2014 19 16.3
21/7/2014 20 17
6/8/2014 16 14
21/8/2014 14 12.2
6/9/2014 10 8.6
21/9/2014 8.3 6.1
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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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Table 2. Statistical comparisons between the observed and estimated Sitona humeralis by LVVQ4 neural network.

Classification Utilization phase Comparisons of means  Comparisons of variance Comparisons of distribution
4/4/2014 Training Phase 0.921 0.951 0.80
Test Phase 1.00 1.00 1.00
19/4/2014 Training Phase 0.973 0.953 1.00
Test Phase 1.000 1.00 1.00
5/5/2014 Training Phase 0.962 0.981 1.00
Test Phase 1.00 1.000 1.00
20/4/2014 Training Phase 0.616 0/896 0.70
Test Phase 0.917 0/963 0.83
5/6/2014 Training Phase 0.758 0.832 0.90
Test Phase 0.912 0.963 1.00
20/6/2014 Training Phase 0.612 0.923 1.00
Test Phase 0.901 0.921 1.00
6/7/2014 Training Phase 0.632 0.817 0.832
Test Phase 0.913 0.964 0.954
21/7/2014 Training Phase 0.753 0.887 1.00
Test Phase 0.913 0.931 1.00
6/8/2014 Training Phase 0.720 0.921 1.00
Test Phase 0.954 0.968 0.699
21/8/2014 Training Phase 0.636 0.914 0.893
Test Phase 0.987 0.936 0.976
6/9/2014 Training Phase 0.721 0.929 1.00
Test Phase 0.935 1.00 1.00
21/9/2014 Training Phase 0.773 0.921 1.00
Test Phase 0.944 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 classification Network utilization phase Linear regression relationship R2
4/4/2014 Training Phase pv=0.9617 av +0.0107 0.9512
Test Phase pv=0.9352 av +0.0141 0.9396
19/4/2014 Training Phase pv=0.9863 av +0.0073 0.9902
Test Phase pv=0.9327 av +0.014 0.9312
5/5/2014 Training Phase pv=0.9987 av +0.0008 0.9925
Test Phase pv=0.9654 av +0.0025 0.9710
20/4/2014 Training Phase pv=0.9152 av +0.0112 0/9214
Test Phase pv=0.8114 av +0.0322 0/8502
5/6/2014 Training Phase pv=0.9368 av +0.0132 0/9396
Test Phase pv=0.8444 av +0.027 0/8773
20/6/2014 Training Phase pv=0.9646 av +0.0033 0/9796
Test Phase pv=0.8757 av +0.0243 0.9004
6/7/2014 Training Phase pv=0.9221av +0.0101 0.9220
Test Phase pv=0.8221 av +0.0303 0.86333
21/7/2014 Training Phase pv=0.9321 av +0.0147 0.9487
Test Phase pv=0.8433 av +0.042 0.8910
6/8/2014 Training Phase pv=0.9646 av +0.019 0.9801
Test Phase pv=0.8757 av +0.0413 0.9265
21/8/2014 Training Phase pv=0.9555 av +0.0136 0.9396
Test Phase pv=0.8606 dv +0.0108 0.899
6/9/2014 Training Phase pv=0.9721 av +0.0126 0.9636
Test Phase pv=0.9033 av +0.0164 0.9120
21/9/2014 Training Phase pv=0.9836 av +0.0031 0.9898
Test Phase pv=0.9029 av +0.0036 0.9321
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Fig. 3. Sitona humeralis distribution maps in actual and predicted

conditions by learning vector quantization (LVQ4).
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