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Fig. 1. MLP architecture with a hidden layer
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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 o S b3y £
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 13940.45 2369.48 17904.51 Eq3 dv ol mlan
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 CasS
38.71 -0.75 2.81 0.99 0.93 0.01 0.97 MLP PV sphericity

PV 2ly polie AV ggamme SUM Sy ske  Fozs Kur ai, max aesSmin Lee Slyzl Std Sl AV :0lrsgs
Oy 4Y Xz uae &Sl MLP oot o i polie

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

Sl Jolos g5
LSL&:U&L‘L
Type of statistical analysis )
or9) EY JUBRRRE
&9 dumlie ol lg gl Sl anlie
Method type Geometric
Comparisons of Comparisons of ~ Comparisons of
parameters
distribution variances means
0.09 0.32 0.08 Eq2 S
0.98 0.87 0.98 MLP Volume
5l
1.00 0.97 1.00 MLP lateral
surface
CassS
1.00 0.85 0.88 MLP
sphericity

i [ MLP s 4505 5 ¥ o)los dsles bausgs o i i 3 odls 0 o iz ) oy 5 (Siosan ¥ S5
b odd i Gl o2 9 Bl p2e mle (b3 Al o 0T o Cunty (B JSS ol elulyy U5 oyt D 0
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MLP: pv = 0.999dv + 0.375, R = 0.948

Eg2: pv=0.830 dv+22.18 ,R?=0.948
350 A
300 1
250 A
200 1

£ + MLP
150 . : . :
150 200 250 300 350 400

Eq2 5MLP uuj)ﬁbg_io.fb)b‘womsqussvﬁ‘j ).:OLM ufd.ﬁlf )‘09»«: —YJS.MJ

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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Eq3 sl

Fig.3. scatter diagram of the predicted values of MLP versus actual values of lateral surface pomegranate
in comparison with estimates from Eq3
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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
CugS i gl o>
sphericity lateral surface volume
MLP MLP Eq2 MLP
0.20 0.12 7.71 3.82
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Prediction of lateral surface, volume and sphericity pomegranate using MLP artificial

neural network
Abstract

Fast and accurate determination of geometrical properties of agricultural products has
many applications in agricultural operations like planting, cultivating, harvesting and
post-harvesting. Calculations related to storing, shipping and storage-coating materials
as well as peeling time and surface-microbial concentrations are some applications of
estimating product volume and surface area. Sphericity is also a parameter by which the
shape differences between fruits, vegetables, grains and seeds can be quantified. This
parameter is important in grading systems and inspecting rolling capability of
agricultural products. Artificial neural network, as a non-destructive, fast method to
estimate the physical properties of agricultural products has attracted significant
attentions. The potential of Artificial Neural Network (ANN) technique has evaluated as
an alternative method to predict the volume, surface area and sphericity of pomegranate.
Some statistical tests, such as comparisons of the means, variance, statistical distribution
as well as coefficient of determination in linear regression were used between the actual
and predicted data using ANN. Results showed that P-value was greater than 0.85,
indicating that there was no significant difference between statistical parameters and
also coefficients of determination between actual and predicted data was greater than
0.9.

Keywords: Neural network, Pomegranate, Volume, Surface area, Sphericity
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