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3. Artificial Neural Network (ANN)
4. Genetic Algorithm(GA)

5. Selection

6. Crossover

7. Mutation
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1. Rosaceae
2. Fragaria
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2. Digital balance, LutronGM-300p (Taiwan)
3. Weight Reduction
4. Bias
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1. Infrared Heat Lamp (NIR), Noor Lamp Companynlira
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5. Correlation coefficient (r)
6. Levenberg—Marquardt (LM)
7. Topology

Initial population
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Fig 1 Schematic of optimization by genetic
algorithm-artificial neural network
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1. Neurosolution software (Excel software relea$g,6
NeuroDimension, Inc., USA

2. Activation function

3. Sigmoid functions

4. Hyperbolic tangent function

End of optimization



https://fsct.modares.ac.ir/article-7-5658-fa.html

[ Downloaded from fsct.modares.ac.ir on 2024-12-21 ]

weightloss (%0)

1¥AT OLT Ve oy 4 o led SHE mlo 5 el
S 5 e Ssk e hIB el oS e Sl
a
[V ] Sy g 0s S Siz 0l 100 1
. éi 80 - b
100 - b 2 60 -
80 : 5 40 1 ¢
g
60 - 20 -
40 - 0 -
w0l 150W 250W 375W
//
0 Infrared lamp power
5 1.5 10

distance (cm)

Fig 4 Effect of infrared lamp distance from
strawberry slices on weight loss
(60 min and 150 W).
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Fig 2 Effect of infrared lamp power on weight
loss of strawberry (20 min and 10 cm).

100
90
80
70
60
50
40
30
20
10

oF
0 10 20 30 40 50 60 70 8 9 100

Time (min)
Fig 3 Effect of infrared lamp power and drying
time of on weight loss of strawberry (10 cm).
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Table 1 Optimal values of the genetic algorithm—artifiai@ural network parameters

The number of

Number of hidden Learnin Type of activation hidden laver Training Validating Testing
layers 9 function Y data % data % data %
rule neurons.
1 Levenberg— Hyperbolic 9 20% 10% 70%
Marquardt tangent

Table 2The errors values in the prediction of testing dstaptimal artificial neural network with 9
neurons in the hidden layer

Weight loss (%)

Error

0.877
0.001
0.612
0.999

Mean squared error

Normalized Mean squared error

Mean absolute error
Correlation coefficient
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Fig 5 Mean square error (MSE) values as a
function of the learning iterations number during
training and validation by artificial neural networ
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Table 3The weights and bias values of optimized neuraos (3-9-1).

Hidden

Input neurons

Output neurons

neurons Bias Ingg%\r;? (I\?VTp D'(Sct ;r;ce Time (s) Weight loss

1 -2.133 5.407 4,996 -0.533 3.889

2 -1.396 0.317 -2.023 -1.621 -1.514

3 -0.711 -1.099 0.671 0.353 0.332

4 0.970 -1.221 0.652 0.455 0.535

5 0.392 -0.254 1.632 0.024 -0.707

6 5.598 0.865 -0.073 0.070 4.353

7 -0.321 -0.051 0.353 0.045 1.701

8 1.792 0.070 0.455 0.134 1.520

9 0.223 0.455 1.127 0.046 0.455

Bias 1.698
100 | y=0.9976x+0.0032
30 - 90 R*=10.9989
80
251 in
220 1 B
7 £ 50
N Ta
10 1 30
51 / | ' 20
0 | 10
Infrmedlmyp Distance (cm) Time (8) 0 0 0 o o % 10
power (V)

Fig7 Sensitivity analysis results of strawberry
drying modeling using infrared method by
optimized neural network (3-9-1)
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Experimental data

Fig 6 Experimental data versus predicted values of

weight loss during strawberry drying by infrared
method.
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Modeling of strawberry drying process using infrared dryer by
genetic algorithm-artificial neural network method
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Due to low energy efficiency and prolonged dryimge of agricultural products by conventional
methods, application of the new techniques sucimfeared radiation, must be investigated. In this
study, to drying and increased shelf life of thewwsberry, infrared radiation (IR) method was used.
The effect of infrared lamp power (150, 250 and @/&ts), the distance of sample from lamp (5, 7.5
and 10 cm) and time of 110 minute on drying ofwsbarry were examined. The results of infrared
drying of strawberry showed that with increasingamp power and decreases in sample distance
from the heat source, the drying rate was increda&tth increase in infrared power from 150 to 375
watts, drying rate 69.24% increased. By increagingample distance from 5 to 10 cm, drying rate
23.55% decreased. Modeling of process was donetiétigenetic algorithm—artificial neural network
(GA-ANN) method with 3 inputs (lamp power, distareed time) and 1 output (weight loss). The
GA-ANN modeling results showed a network with 9 mgs in 1 hidden layer with using hyperbolic
tangent activation function can be predict the Welgss in strawberry drying by infrared method
(R°=0.999). Sensitivity analysis results by optimum MNhowed the infrared power was the most
sensitive factor to controlling the weight lossstawberry slides.

Keywords: Genetic algorithm, Infrared, Sensitivity analySs;awberry.
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