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Fig. 1. Static quasi-load diagram of pear, a) The force-deformation device (Inestrone), b) Jaw wide edges and Jaw thin edges, ¢) Load Cell, d)
Computer, e) Information Extract
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d) Main device profile, e) Place the pear, f) Pendulum blow G: the base of the device
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Table 3. Error values in predicting experimental data using optimal artificial neural network
Mean Squared Error (MSE),Mean Absolute Error (MAE), Root Mean Squared Error (RMSE), mean absolute error (MAE).

oeSilee eSilo yie Sibo Jlay eSilea e o
el e elyn Lo el el L’.M“R e P?rf::t corri:ct
MSE RMSE NMSE MAE
el o303 il o3e3 oigel 303! oigel 303 el o303 Pigel 303!
Train Test Train Test Train Test Train Test Train Test Train Test
4Tangent-MLP 0.0829 0.2805 0.288 0.530 0.3639 1.2625 0.1698 0.3787 0.8021 0.3240 85 50
8Tangent-MLP 0.0016 0.5517 0.04 0.7427 0.0073 2.9426 0.0317 0.5474 0.9982 0.0999 100 66.66
E 4Sigmoid-MLP 0.1001 0.4571 0.316 0.676 0.4781 1.8285 0.1901 0.4949 0.7289 0.0671 70.59 50
g G? 8Sigmoid-MLP 0.0016 0.4293 0.04 0.6552 0.0073 1.7172 0.0335 0.4645 0.9983 0.1925 100 16.66
% E(:_ 4Tangent-RBF 0.0005 0.3917 0.022 0.626 0.0022 1.7627 0.0126 0.4378 0.9991 0.0063 100 25
2=
7%' 5'5\ 8Tangent-RBF 11E-5 0.6299 0.010 0.794 47E-5 2.8344 0.0022 0.6329 0.9997 -0.301 100 25
4Sigmoid-RBF 0.0018 0.313 0.042 0.559 0.0081 1.670 0.0354 0.353 0.9982 0.173 94.737 33.333
8Sigmoid-RBF 1.30E-8 0.3542 0.000 0.595 5.58E* 1.8891 4.69E7 0.3752 0.99999997 0.3057 100 66.7
4Tangent-MLP 0.0690 0.4728 0.263 0.688 0.3417 1.8913 0.1381 0.5397 0.8209 -0.007 93.75 33.33
8Tangent-MLP 0.0017 0.6306 0.041 0.794 0.0080 2.5225 0.0342 0.6394 0.9984 -0.249 100 16.66
4Sigmoid-MLP 0.0745 0.4424 0.273 0.665 0.3272 2.3597 0.1827 0.4829 0.8218 -0.227 100 0
g’ % 8Sigmoid-MLP 16E-5 0.5178 0.013 0.720 96E-5 2.7617 0.0031 0.5268 0.9997 -0.328 100 0
o
’g C;E 4Tangent-RBF 0.0013 0.4665 0.036 0.683 0.0058 3.3590 0.0282 0.4779 0.9985 0.3622 100 100
-
§1 5,{:_‘; 8Tangent-RBF 0.0003 0.4565 0.017 0.676 0.0013 2.0541 0.0084 0.4663 0.9995 0.0831 100 50
Q
4Sigmoid-RBF 0.0216 0.500 0.147 0.707 0.1002 2.250 0.0583 0.536 0.9569 0.088 100 75
8Sigmoid-RBF 3.13e-8 0.4525 0.000 0.673 1.69E-7 1.8099 7.01E-5 0.5030 0.99999992 0.0557 100 16.7

8Sigmoid-RBF 3.41E-8 0.3431 0.000185 0.586 1.43E-7 1.8299 6.54E-5 0.3596 0.99999993 0.5030 100 100




Eoman omas ab )l oolinul b 0)25 sbosls o i o e ol () Jeua ol

Table 3. Error values in predicting experimental data using optimal artificial neural network
Mean Squared Error (MSE),Mean Absolute Error (MAE), Root Mean Squared Error (RMSE), mean absolute error (MAE).
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Train Test Train Test Train Test Train Test Train Test Train Test
4Tangent-MLP 0.0218 0.1867 0.148 0.432 0.0935 1.3446 0.0542 0.1970 0.9572 0.6045 95.23 100
8Tangent-MLP 0.0018 0.2460 0.042 0.496 0.0075 1.3122 0.0353 0.2887 0.9984 0.4356 100 66.66
— . 4Sigmoid-MLP 0.1102 0.4184 0.332 0.647 0.4841 2.2316 0.2093 0.4641 0.7345 0.2827 70 66.67
=a
SR
2 E 8Sigmoid-MLP 0.0015 0.0843 0.039 0.290 0.0068 0.3796 0.0316 0.1311 0.9981 0.8362 100 75
= .
a
5 *C'{;_\ 4Tangent-RBF 0.0004 0.1450 0.020 0.381 0.0018 0.6527 0.0116 02115 0.999 0.6900 100 75
e O
5 ¢
R 8Tangent-RBF 16E-5 0.3795 0.013 0.616 0.0008 1.5614 0.0032 0.4265 0.9996 0.2268 100 40
4Sigmoid-RBF 0.0413 0.292 0.203 0.540 0.1814 1.203 0.0795 0.341 0.9173 0418 90 40
8Sigmoid-RBF 341E-8 0.3431 0.000185 0.586 1.43E-7 1.8299 6.54E-5 0.3596 0.99999993 0.5030 100 100
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Table 4 Correct and incorrect values for each network's input data.
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Table 5 Some of the best neural network topologies to predict test values.
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Abstract

Artificial Neural Networks (ANNs) are powerful modeling techniques that work in brief with arrays of neurons in
memory and biological learning. In this research, the classification of dynamic and quasi-static loading type (broad
and thin edge) was investigated using input data of phenol, antioxidant, vitamin C content and stiffness with artificial
neural network. In this experiment for the classification of two Radial basic function and Multilayer perceptron
networks were used with two hyperbolic tangent and sigmoid activation functions in one layer. According to the
obtained results, the best value for R and Percent Correct for dynamic loading was (Percent Correct = 100 - R =
9999997), loading the thin edge (Percent Correct = 100 - R =9999993) and loading the wide edge (Percent Correct =
100 - R =9999992), which was created in the RBF network with a sigmoid function activation and 8 neurons in the
one hidden layer. Also, the most accurate data found for the dynamic loading type, the wide edge and the thin edge
was observed in the networks created for the RBF network, and this network has been able to 100% accurately classify
the data rate for all loads. In sum, the neural network with the input of general data has the desirable capability in the
stacking of dynamic loading and quasi-static data.
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