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2. Infrared Radiation (IR)
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1. Artificial Neural Network (ANN)
2. Genetic Algorithm (GA)

3. Selection

4. Crossover

5. Mutation
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2. Bias

3. Neurosolution software (Excel software
release 6.0), NeuroDimension, Inc., USA
4. Activation function

5. Sigmoid functions

6. Hyperbolic tangent function

7 . Levenberg-Marquardt
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1. Weight Reduction
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Figure 1- Three-layer artificial neural network inputs and output structure (4/n/1).
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1. Correlation coefficient (r)
2. Topology
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Figure 2- Effect of infrared lamp power on eggplant weight loss (15 min and 5 cm distance)
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Figure 4- Effect of drying time of eggplant slice using infrared system on weight loss (5 cm distance and 250 W)
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1. Sensitivity Analysis
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Table 1- The weights and bias values of optimized neural network
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Figure 6- Experimental data versus predicted values for weight loss during drying
of eggplant using infrared method
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Abstract

Background and objectives: Due to low energy efficiency and prolonged drying time of
agricultural products by conventional methods, application of the new techniques must be
investigated. One of the new techniques in food drying is emplying the infrared radiation
systems that increase the drying rate, enhance the final product quality, and decrease the process
costs. In this study, the thin-layer drying behavior of eggplant slices in an infrared dryer (IR)
was investigated.

Materials and methods: The effect of infrared lamp power (150, 250 and 375 watt), distance
of sample from lamp (5, 10 and 15 cm), samples thickness (0.5 and 1 ¢cm) and drying time on
drying of eggplant slices were examined. For measuring the weight of the samples during
experimentation without taking them out of the dryer, the tray with samples was suspended on
the digital balance. Also, in this study, process modeling was done with the genetic algorithm—
artificial neural network (GA-ANN) method with 4 inputs (power and lamp distance, sample
thickness and drying time) and 1 output for prediction of weight reduction.

Results: The results of infrared drying of eggplant showed that with increasing in lamp power
and decreases in sample distance from the heat source, the drying rate increases. Increases in
eggplant slice thickness had significant effect on weight loss during irradiation (p<0.05) and
with increases in sample thickness, drying time increased. With increasing in drying time,
amount of evaporated moisture was increased. With increase in infrared power from 150 to 375
watts, weight loss increased from 31.08 to 92.44%. With increase in lamp distance from 5 to 15
cm, weight loss decreased from 92.44 to 31.15%. Due to the lower error value obtained by using
the sigmoid activation function, this type of function was selected as the activation function on
the hidden and output layer. Based on the test and error method, if 20% of the data is used for
training, the network is well able to learn the relationships between inputs and outputs. 20% of
the data was used for validating the trained network. The remaining 60 percent of the data was
also used to testing the network.

Conclusion: The GA-ANN modeling results showed a network with 14 neurons in one hidden
layer with using sigmoid function can be well predict the weight loss in eggplant drying by
infrared system (R=0.99). Sensitivity analysis results by optimum ANN showed the infrared
power was the most sensitive factor for controlling the weight loss of samples.
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