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Development of an Image Analysis Technique for Preliminary Sorting of
Sugar Apple ‘Petch Pakchong’' Using Artificial Neural Network.
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Abstract

The objective of this study was to develop an image analysis technique for the sorting of Sugar Apple
‘Petch Pakchong' using artificial neural network based on Thai Agricultural Standard TAS 21-2556. The annonas
were randomly collected from 3 orchards, 3 wholesale markets and 2 retail markets. Images of individual fruit were
captured under controlled illumination on top, bottom, and side views oriented at 45°, 90°, 135° and 180°, Images
were then analyzed for parameters describing physical configuration of the fruits including perimeter, projected
area, eccentric distance of centroid, symmetricity and fruit length. Classification of fruits quality consisted of two
parts (i) size, which was classified into 8 classes, and (i) shape, which was divided into 3 groups. The feed-
forward backpropagation neural network was used for the classification. The leave-one-out technique was applied
to find out the combination of parameters that most appropriate for the classification of size and shape. The results
showed that size sorting of Petch Pakchong cultivar required combination of perimeter and projected area
achieving an accuracy of 64.86%. In shape sorting, the perimeter, projected area, eccentric distance of centroid
and symmetricity were all required for Petch Pakchong, achieving an accuracy of 55.88%.
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Table 1. The result of size code classification of sugar apples for different parameters using
Input hidden output
artificial neural network. layer layer layer

Nurmber of Parameters 1

; Accurac
Type neuron in Projected area  Sample y 2

‘ Perimeter (crm) %)
input layer (cm?) length (cm) 3
1 1 v 40,54 . 4
v
2 ! 62.16 Number of 5
[:> L]

3 1 v 40.54 parameter ;
4 2 v v 64.86 . )

5 2 v v 51.35
8

6 2 v v 54.05
7 3 v v v 50.05 Figure 1. Artificial neural network structure for classifying size code
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Table 2. The results of shape classification of sugar apples for different parameters using

artificial neural network.
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6 2 d4.11 i o 2
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E 2 v v 3235 o
10 2 v v 4117
11 3 v v 4117
. 5 v v v 259 Figure 2. Artificial neural network structure for classifying shapes.
13 3 v v v 50.00
14 3 v v v 47.05
15 a v v v v 5588

Note P iz parimater, A s projected area, CG is distance from center of picture to

centroid and 5 is symmetry valus.
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