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1- Backpropagation with declining learning-rate factor
2 - Basic back-propagation
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Fig. 1. MLP architecture with a hidden layer
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1 - Total sum-squared error
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1 - Mean absolute percentage error
2 - Over-fitting
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Table 1. Statistical characteristics of the actual values and the predicted of pomegranate using ellipsoidal
technique and neural network method

bl sla S5 s &S
Statistical characteristics Type
method
sum ske kur max min std av

9833.12 1.05 3.63 386.03 165.48 53.78 245.83 MLP Eq2  dv

o>
9053.34 1.04 3.55 341.96 154.26 45.87 226.33 Eq2
pv volume
9845.34 1.06 3.56 384.77 163.71 55.22 246.13 MLP
716184.16  0.89 336 2372499 1394045 2369.48 17904.51 Eq3 dv ol mhans
lateral
716249.82  0.89 331 23621.11 14076.68 2356.76  17906.52 MLP Pv
surface
38.69 -0.52  2.67 0.99 0.93 0.01 0.97 Eql dv Cag)S
38.71 -0.75  2.81 0.99 0.93 0.01 0.97 MLP PV sphericity

pv b_db ﬁoLh :dV Egona Sum g;“?’ :ske L;.\..“S :kur Ao IMax 4_._..Jm1n )L:_v.o db:;ul :Std u.:iv\.m av ul;u.oy
O35z Y Lz ac 4SS MLP oo o G polis

Description: av: Average, std: standard deviation, min: minimum, max: maximum, kur: kurtosis, ske:
skewness, dv: actual value, pv: prediction value, MLP: multi-layer perceptron neural network
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Table 2. Statistical comparisons of actual values and the predicted volume of pomegranate

‘5Lmua5|..i':

9y EF di

Sl duslie

Method type Geometric

Comparisons of Comparisons of

parameters
distribution means
0.09 0.08 Eq2 e
0.98 0.87 0.98 MLP Volume
o gl
1.00 0.97 1.00 MLP lateral
surface
e
1.00 0.85 0.88 MLP
sphericity

bt [ MLP s 450 5 ¥ ol dlolan Lasg 00 i s 5 (oily o 0ot coigeessS) by 3 (Stsan ¥ S5
bogs 005 (i Gl 7 5 (g o ol s dolaes &S il o sy (B JS (ol ol @l e e (o0

Ll S oa Soop el g (o 4 S0p) e Jl oy cpeS @b YU e colps sy egMe Jae
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400

MLP: pv = 0.999dv + 0.375, R? = 0.948
Eq2: pv = 0.8305dv + 22.182, R? = 0.948

350

300 A

250

200

150 -

150 400

Fig.2. scatter diagram of the predicted values of MLP versus actual values of volume pomegranate in
comparison with estimates from Eq2
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23000
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19000

17000
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13000

MLP: pv = 0.994dv + 99.374, R* = 0.9998

13000 15000 17000 19000 21000 23000

o35 b auslie )0 MLP (Ss o Ul (Sl zbaws 00l (o (i 5 (o2l polie  SasSTy, loges - JSCi

Eq3 sl

Fig.3. scatter diagram of the predicted values of MLP versus actual values of lateral surface pomegranate

0.99

0.9

0.97

0.96 A

0.95 A

0.94 +

0.93

in comparison with estimates from Eq3

MLP: pv=0.951dv+0.047,R*= 0.9335#

0.93

0.94 0.95 0.96 0.97 0.98 0.99

6 (o35 b aslie ;o MLP WS 4y Bl g )8 o0l (o i 5 (o28ly polie (SaiSTy jloges —F ST

Eql

Fig. 4. scatter diagram of the predicted values of MLP versus actual values of sphericity pomegranate in

comparison with estimates from Eql
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Table 4. The value MAPE of neural network in the prediction of lateral surface, volume and sphericity

pomegranate
essS il gl gl
sphericity lateral surface volume
MLP MLP Eq2 MLP
0.20 0.12 7.71 3.82

Cosd @ @l & argi b sl (o [ 1) Bl ogee CugyS 5 (b g o (it Uiy Sl (s 4SS 15 S ol
shre s S 4 (cguin oy 5l daly d Cans HUl o Gl D (e aSus SYL € (s ol ) ol
8391 (Sodan i by Chuad Ly i oot 450D yBs) 4 50l ogee sably w2 (605 0518l 3 (MAPE) s 1oy Lawsgio
&Sl bl o caenl gl JUl (S o o o 0 (mas 4SS 5l eolil piomed (VY 5 YAY sy 4 ) Cal
D550 ol s oyt (Solw e bl )3 5 sl Sl ©ols gile g jlegS bwg ond ) abaily 4 s )] <>
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