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2- Multi-Layer Perceptron
3- Input Layer

4- Hidden Laywr

5- Output Layer

6- Feed Forward

7- Back Propagation Error
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Figure (2) Schematic structure of the neural network to predict the moisture ratio
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Table (2) Analysis of variance of the effect of slice thickness, vacuum and infrared power on the
drying time
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F Sum of Degree of .
Mean Square Squares Freedom Source of Variation
* 59 Colses
179.0517 13412637.496  26825274.993 2 e
Thickness
* P
148.8758 11152182.294  33456546.882 3
Vacuum
* e 8 Ogole Y Ol
186.2266 13950108.970  27900217.939 2 SISO
Infrared power
* Bt X Caalsens
2.7994 209702.005 1258212.030 6 )
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0 5 O93le Y Ol 5 Xl
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Figure (3) The interaction between the vacuum, infrared power and slice thickness on the drying time
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Table (3) Designed networks using Levenberg-Marquardt learning algorithm and the optimal number of
neuron in the hidden layer

s cloye Sl e ety Olais Y 53 (9,9 s Sl @b S
(43) (3wt o S5 slass (Mean Square Error) (Determination Coefficient) (Number of neuron  (Threshold (Network)
(Simulated (Epoch) _ _ _ 1}1 hidden layer) function)
time/min) Lol bl o] oiles! <) gl
(Test) (Validation) (Training) (Test) (Validation) (Training)
6.81 204 0.0337 0.0397 0.0363 0.97917 0.97667 Tansig Jy
6.83 250 0.0365 0.0428 0.0456 0.97511 0.97960 0.98107 5 Logsig ?
5.57 66 0.00068 0.00072 0.00073 0.99944 0.99956 0.99954 3 Tansig
6.83 104 0.00074 0.00068 0.00074 0.99948 0.99956 0.99956 6 Logsig P
4.75 95 0.00060 0.00056 0.00069 0.99960 0.99966 0.99964 4 Tansig
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5.95 154 0.00062 0.00059 0.00064 0.99942 0.99942 0.99946 3 Logsig Pl
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6.81 483 0.00019 0.00023 0.00037 0.99948 0.99980 0.99987 7 Logsig .
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Table (4) Total determination coefficient and error on the trained networks
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Figure (4) Diagram of the selected network performance
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Figure (5) Diagram of regression of neural network for the best topology in the test process
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Figure (6) Comparison of drying curve of potato slices at different vacuum levels
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Table (5) Weighting coefficients and bias related to the selected topology for neural modeling of moisture ratio

bz b] Wg Ws Wy W3 W, Wq
0.592 -0.289 -0.334 -0.559 Olez Y 4 s, 05
1.244 -0.604 -0.723 -1.228 (Weight of inputs to hidden layer)

o Y e ol aY Ol
0.745 131.262 . .
(Weight of hidden layer to output)

-0.202 Ol N 4 g35,5 #bL
-3.910 (Bias of input to hidden layer)
s Y a0l oY bl

130.797 . .
(Bias of hidden layer to output)
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