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1. Persimmon
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5. HP Scanjet 300 Flatbed Photo Scanner, China.
6. Plugins

191

Hpde ol bt anns 5 Sl s B s
5 b b Gt 3ledle 4 30 s GaaSs
S12) il a5 a0 e3ls b5 SMe b ek
o e e S S Sy Ul 14
S Ol Y e 05 sl s La Y sl (gsledlee
O3n30 s s s Olgy Y (gla 055 3Ms a2
b e Lo glols 5 engy S35 S 54d s el e
e SSS e 3 ) bty gla s, 1
035l s 4 5 e gaeSd B JSoe ol e
LS 8 eslinad sy Olgs AN 3 b O35 ang ol
S bl s el Cnnb 3w Sl S5 o, S
ol s Lo 4B S SE Wl W G bagn e
3l Eobl il b Sles Jols S5 oz, S
Ao UK e Glestans 3 s &S 4&*@-?

[15] sl .
QﬁUéﬁuwbmfm@bw)ﬁq@jl{
Mo 03 SSas T sledle osas 5o Shask
s A S5 ﬁ)}g‘ O 8 Fmst SKEE
A o p Gl Sas W 48 S oy 5 s
Slhoogar i ol 5 5y b 235, oY Ol
-5 ﬁ)}ﬁ‘ 23RN Ol iledde 5o St e

05 S i -1-2
Ersst OSSES Sl aslinal b s b 00 SIS T3
b (a5 comksd) (Sl g s b sinsl > i planl
i 3L VL i s ol 400 5300 200 sl 5
23 05 edkdaad ool o) eslimad b 05y Sluss Ul
53y S Gl Aol 3 50 S 2001 cas L Ses
PN ST R PPN PNV PER UL Hp
iy 5SS 5 L Ll s 4 B s e sy Jalesl
Lol iy sl (S S o S
400 5300 200 015 v o 5> o sl 05 alis

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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1. Hue angle, and chroma values
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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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Fig 3 Effect of infrared lamp power and drying
time of on weight loss of persimmon (10 cm).
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Fig 2 Effect of infrared lamp distance from
persimmon slices on weight loss
(88 min and 300 W).
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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

b P el GBSl S S (S
5l o Lo Bl LIS s 4 e sy ol
S oA g8 Lol Ks B b Sl s eld Jpams
el ol 5 sbie OF 3l O e i 5 Jpames

33 8 e Od S Obey rals
Col e Sl 5 4 15 5l W 5l CaY dol Jlals
538 ot glad,y ods Six ol W63/04 zals

b e il s i Kl

194

Gla, S s e sdalin Jsdx opl 3 45 6,S0ks
J.?\ 45&[}): BJ}{)\)@M QLS S QLA_)J.:QLJUJQ\)J
o oo )\Jv«M QLS Sis QLA_)QJA 2 ‘LL&L‘)XQ\}: J;LE:A
Oldd o Fash 0 sy p 2o slayssh el
el s bl 5 54 b IS5 55 0l L ocogb Sl
Y Ol SR L ssd e dbedle oS 5 boles Ll
St Cugby Al 5 oA S e F s

Gles Sl el Y Ol Sl Al e Sl e =


http://dx.doi.org/10.52547/fsct.17.100.189
https://fsct.modares.ac.ir/article-7-30475-fa.html

[ Downloaded from fsct.modares.ac.ir on 2024-11-28 ]

[ DOI: 10.52547/fsct.17.100.189 ]

Density (kgmm?)

1399 :‘:_/.5— 417 69> 4100 e)ka.:a

DOI 10.29252/fsct.17.03.15

s mle 5 el

666 kg/m® i, 55« ol5 400 5300 200 Lol
el s 4 620 kg/m® 4 631 kg/m®

1 Biem  Ol0em  ®l5a

700
630
660
640
620
600
580
560
07
520 +

200 300 400

Power (W)
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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 anlp bl (1 oS s Y (s e Sl 15
Ods it Ole) op 2eS yommed (LS O Oboy 4ids 49
S ol oY (6 Bl b Aol 5 5400 01y 4 L e

g adss 14 Gl ol ol ediaes Ol

s St Pl > S -2-3

i SEr Gl iy S 4 bps m 6 S s
ol adalys el Fg b SSES 0 b
23 s SIS 053 eli S e & S i
sbolen el s 4 620 Kg/M3-666 Kg/M® o5 5t
e L e R
5058 Saat Oleg alpl s 4 i 5l e ged dlsls
el 4l G5 bges S dadised Rl rals
5 ki Sis gl s ol eddedalie JE e


http://dx.doi.org/10.52547/fsct.17.100.189
https://fsct.modares.ac.ir/article-7-30475-fa.html

[ Downloaded from fsct.modares.ac.ir on 2024-11-28 ]

[ DOI: 10.52547/fsct.17.100.189 ]

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

o Pl 058 Ki Ol e 5wl 4 ses Aol
Sl s s s s I L s aSs slagagns Olse
e & a5 s S bl S s Ol O
S g p SIFE $3ladlad wb eslizd b &S (5 28 (sl
oY 5 iledl &6 Olge 4 1 g g ol ol Ces &
s S bl s 5 Oley

20 &S Soge 03 Ad pasie et 5 O3l Eas bl
20 o w4 038 sslizad i5sel (gl beesls Ao
20 il s s s o Bl S5k v
slinad sl tisel 2 0pil Gl Leadls do)
Sk sl oshe 4 38 baesls sile SL 1o )3 60 s S
5,8 eslizu

15 glls o smn e 4502 oS 510U rasy nl S
ot Sl ke Ol oS Oley &Y s 055
o) Gl o o SSle 5 ooy gllar Slaye 0 SSLe
o n S s, (0415, 00004 A13 s
Syl Pl ol Ses

O P - Co- Jy-S PRI J S NN
B Jsdr 3 ol gy s 4SS WL 5 035 el
b sle Ous e b Blae Glabl 5 Loy sl
eslie ol s en sl Olgn &Y 53 05515 lls s
Ly edibeslizal a3y doys 60) L3yl slaesls adly
s 4 a5 055 Sl Ao s s o Sy 5 (52
GV s Lol sddeslsolis 8 ISs s (3/15/1) wg
Si W LIS eaasolis (0/991) Soves oo
SR g

S par S 00,5 Szl 5 (2007 ) 51850 5 05 35
U sme pae el by 1) glawid SSES s
St Ol 5 158 O S iS5 0I5 (52005 an

Rehydration (%o)

196

Sdee u;ﬂ.ij -4-3

e i it (sl b sdome (6 ST by b T IS5
ol adalys el Fg b SSES 0 b
S 033 Il edi i glahn 6L e
ol s Aoy 20282901 wssios s g s
Erap oY U5 GRIBIL e i dadle oS sboles
Jos a eV Sl b pas dols ials 5 o5 400 4 200 5
AT datisad oo Rl 5 058 Sz Olej sl
Gl p oddedaline sdome (5,00 e 5L 258l ek pas
& 15400 5300 200 cladl 5 55 eddSix (gla e =

T s 5 Ao s 28816 5 269/6 25112 1, s

Bsam 010w ®1Sem 1
300

d_ge

150

200

150 1

100 1

200 300 400

Power (w)

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 Bias Infrared lamp Distance . .
neurons power (W) (cm) 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
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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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