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1. Desloventizer - Toaster
2. Extractor
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1. Levenberg—Marquardt learning algorithm
2. Resilient backpropagation (trainrp)
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Table 1 Comparison of the effect of neurons number of hidden layer and the type of learning function

and activation function of hyperbolic sigmoid tangent on predicting accuracy of various properties of
industrial oil extraction process from Sunflower in cooker.

Trainlm trainrp
neurons number R’ MSE R’ MSE
2 0.998 0.023 0.989 0.09
3 0.997 0.092 0.990 0.25
4 0.979 3.43 0.980 0.30
5 0.980 1.04 0.995 0.07
6 0974 2.83 0.997 0.04
7 0.957 11.96 0.997 0.07
8 0.998 0.006 0.998 0.06
9 0.970 5.23 0.998 0.03
10 0.999 0.003 0.985 0.63

Table 2 Comparison of the effect of neurons number of hidden layer and the type of learning function
and activation function of sigmoid logarithm on predicting accuracy of various properties of industrial
oil extraction process from Sunflower in cooker.

trainlm trainrp
neurons number R’ MSE R’ MSE
2 0989 0.04 0.997 0.09
3 0.994 0.37 0.993 0.08
4 0.997 0.63 0.998 0.04
5 0.980 7.63 0.992 0.30
6 0.998 0.03 0.995 0.11
7 0.930 4.52 0.984 0.32
8 0.969 0.05 0.995 0.15
9 0.998 0.07 0.993 0.73
10 0.998 0.04 0.984 2.51

Table 3 Comparison of the effect of neurons number of hidden layer and the type of learning function
and linear activation function on predicting accuracy of various properties of industrial oil extraction
process from Sunflower in cooker.

trainlm trainrp
neurons number R’ MSE R’ MSE
2 0.943 0.31 0.987 0.06
3 0.921 0.24 0.995 0.014
4 0.849 0.07 0.992 0.01
5 0.991 0.33 0.990 0.10
6 0.996 0.05 0.987 0.047
7 0.991 0.13 0.793 0.32
8 0.992 0.05 0.844 0.13
9 0.998 0.26 0.976 0.16
10 0.997 0.30 0.799 0.66
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Fig 1 The Schema of a selected optimized network containing two neurons in input layer, 10 neurons in hidden
layer with activation function of hyperbolic sigmoid tangent and 5 neurons in hidden layer with sigmoid
logarithm activation function.
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The most common methods of extraction of oil from oils seeds are pressing and solvent methods that
the most effective method of extracting sunflower oil, like other seeds with high oil content such as
rapeseed, is mechanical press and then solvent extraction. In this research, to model the process of oil
extraction from sunflower seeds on an industrial scale, three levels cooking temperature (70, 80 and
90 ° C) and three levels of moisture of the output seeds from the cooker (7, 7.5 and 8 %) was used and
the amount of oil acidity, the contentt of oil, protein and moisture of meal and the percentage of
insoluble fine partical in oil were studied. To predict the changes' trend the artificial neural network in
MATLAB R2013a software was used. By studying the various networks of back propagation feed
forward network with topologies 2-10-5 with a correlation coefficient of more than 0.999 and the
mean squared error of less than 0.003 and with using sigmoid hyperbolic of tangent activation
function, the Levenberg—Marquardt learning algorithm and learning cycle of 1000 were specified as
the best neural model. The results of the optimized and selected models were evaluated and these
models with high correlation coefficients (over 0.96), were able to predict the changes' trend.
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