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1. Persimmon
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5. HP Scanjet 300 Flatbed Photo Scanner, China.
6. Plugins
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1. Genetic Algorithm(GA)
2. Selection
3. Crossover
4. Mutation
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2. Levenberg—Marquardt (LM)

3. Mean squared error (MSE)

4. Normalized Mean squared error (NMSE)
5. Mean absolute error (MAE)

6. Correlation coefficient (r)
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Fig 1 Effect of infrared lamp power on weight loss
of persimmon (24 min and 10 cm).
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1. Activation function

2. Sigmoid functions

3. Hyperbolic tangent function

4. Neurosolution software (Excel software release 6.0) presented
by NeuroDimension, Inc., USA

5. Topology
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time of on weight loss of persimmon (10 cm).
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Table 1- Results of analysis of variance of the effects of lamp power and distance on persimmon

drying time.
Source Degrees of freedom  Sum of squares p
Power 2 2056.44 0.000
Distance 2 192.44 0.000
Powerx distance 4 8.89 0.753
Error 9 42.0
Total 17 2299.78
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Fig 6 The density of dried persimmons at different
condition using infrared dryer.
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Fig 4 Variations of moisture content of persimmon
with drying time and infrared power (10 cm)
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Fig 5 Variations of moisture content of persimmon
with drying time and distance (300 w)

Aol 5 oI5 200 ol w by e 00s it Ol o 5 ke
S ol 3 amlp bl (sl oS s Y (s e Sl 15
Ods it Ole) op 2eS yimmed (A O Oley 4ids 49
S ol oY (5 Bl b Aol 5 5400 Ol 4 by e
g aiss 14 Gl ol ol edacs by

s St Pl > S -2-3

S Gl iy S 4 by m 6 S s
ol aalps el w4 Fg b SSES 0 b
23 s SIS 053 eli Sl e & S i
sbolen el s 4 620 Kg/M3-666 Kg/M® o5 i
e L e ]
5058 SKaat Oled il s 4 i 5l e ged dlsls
el 4l G5 bges s daaised Rl rals
5 i Sis bl s ol edbedalie JE e



Cf&ﬁjﬁ us&})le:m&‘ba,hi&;}jju)} 6“;}&}

O 5 g6 | e

Table 2 The color parameters of dried persimmons at different condition

Power (w)  Distance (cm) b* L* *a AE Cc* Hue value (°)
5 4475  39.23 14.30 10.55  46.98 72.28
200 10 4190 37.12 11.45 15.01  43.43 74.72
15 39.05 36.01 10.60 17.74  40.46 74.79
5 47.18  40.97 16.73 6.84  50.06 40.47
300 10 4584  39.07 14.369 9.98  48.05 72.59
15 4271  38.60 12.26 1345 4443 73.96
5 39.45 38.66 9.00 17.86  40.46 77.16
400 10 38.43 37.36 7.98 19.56  39.25 78.27
15 3541  35.67 6.96 22.70  36.09 78.88
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Fig 7 Rehydration of dried persimmons at different
condition using infrared dryer.
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Table 3. The weights and bias values of optimized neural network (3-15-1).

Input neurons

Output neurons

Hidden . -
neurons Bias Inpfgicz(rj (I\%T;p DI(SCI;I;CG Time (s) Weight loss
1 0.166 -0.968 -0.968 2.051 -3.236
2 -2.356 -2.426 1.256 -0.325 1.235
3 5.106 -0.092 -0.895 5.106 -0.426
4 0.236 -2.356 3.983 4.104 1.326
5 0.193 -2.047 -0.023 -0.256 0.998
6 -0.635 -0.968 1.026 -0.365 0.236
7 1.124 1.311 -0.148 0.166 2.032
8 1.231 -0.092 -0.895 5.106 -1.256
9 -0.326 -0.986 -1.236 0.166 -0.895
10 0.256 0.731 0.632 1.124 1.235
1 0.166 1.390 -2.792 -3.809 0.365
12 -1.124 -3.809 1.326 -0.966 -2.968
13 1.125 1.265 -0.720 1.265 2.326
14 -0.325 1471 1.236 1.965 1.985
15 0.125 -1.254 -3.809 0.236 0.225
Bias 2.254
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Fig 9 Sensitivity analysis results of persimmon
drying modeling using infrared method by
optimized neural network.
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Fig 8 Experimental data versus predicted values of
weight loss during persimmon drying by infrared
method.
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Drying is one of the ways of storing of persimmon. In this study, to increasing shelf life of persimmon
and producing high-quality products, infrared dryer was used and mass transfer Kinetics, density,
rehydration and color of samples were measured. The results showed that radiation lamp power and
distance of lamp from sample had significant effect on the moisture loss kinetics and drying time
(P<0.05). With increasing in radiation power, as well as reducing the distance of samples from the
source of radiation, drying time decreased. The average density and rehydration for the dried samples
in infrared were 639 kg /m® and 270 %, respectively. The average calculated color changes (AE) for
the power of 200, 300 and 400 w were 14.43, 10.09 and 20.04, respectively. The results of modeling
by genetic algorithm-artificial neural network showed that artificial neural network combined with
genetic algorithm provides better results and with combine them the speed of analysis and accuracy of
modeling process increases. Using a network with 15 neurons in the hidden layer and using the
hyperbolic tangent activation function and percentage data used to training/validation/testing equal
20/20/60 may be predicted drying kinetics of persimmon.

Keywords: Drying, Genetic algorithm, Image processing, Infrared, Persimmon.
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