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Abstract

Introduction: Grape is a non-climacteric fruit with a low rate of physiological activity but is subject to serious
physiological and parasitic disorders after harvest and during long term storage (Ciccarese et al., 2013). Currently, Edible
coatings have been studied as potential substitutes for conventional plastics in food packaging. Edible coating is a thin
layer of edible material formed as a coating on a food product. Edible coating can offer several advantages to the fresh
fruit and vegetable industry such as improvement in the retention of color, acids, sugar and flavor components, the
maintenance of quality during shipping and storage, the reduction of storage disorders and improved consumer appeal
(Antoniou et al., 2015; Cazon et al., 2017; Fakhouri et al., 2015; Galus & Kadzinska, 2015). Farsi gum as a novel source
of polysaccharides has drawn much attention in a wide range of various fields such as pharmaceutics, food and cosmetics
industries. Functional properties of Farsi gum are influenced by its structure and molecular weight (Hadian et al., 2016;
Joukar et al., 2017). By inclusion of bioactive compounds in the Farsi gum network the aforementioned impairments
could be overcome and moreover, new protective and functional valences could be added. The inclusion of lipid-based
component in Farsi gum gives it excellent light and moisture barrier properties. The benefic impact on human health of
hemp seed oil is worldwide recognized. A recent study demonstrated the antimicrobial properties of hemp seed oil. Due
to their abundance in biologically active compounds, hemp seed oil is promising natural alternatives that may extend the
shelf-life, microbiological safety and nutritional values of food (Cozmuta et al., 2015; Leizer et al., 2000; Salarnia et al.,
2018). Growing awareness of the quality of fruit has necessitated increasing effort to develop rapid and non-destructive
methods for evaluating fruit quality (Bhargava & Bansal, 2020; Rachmawati et al., 2017; Tao & Zhou, 2017; Wu & Sun,
2013). The aim of this study was the consideration of image processing application for grape sorting based on visual

surface characterize.

Materials and Methods: Coating emulsion was prepared using (Farsi gum (0%, 1.5% and 3%), hemp seed oil (0%,
0.075% and 0.15%) and glyceride (0.3%)). grape fruit were coated by immersion in coating dispersion for 5 min. Samples
were then allowed to loss the excess coating dispersion. Coatings were developed at room temperature during an hour.
Samples were refrigerated at 4+ 1°C for 28 days and analyses were performed at days 0 and 28. Defect identification and
maturity detection of grape fruits are challenging task for the computer vision to achieve near human levels of recognition.
The image acquisition was performed in a homogenously controlled lighting condition. Considering the camera lens’s
focal length, the samples were placed 25 cm under the camera’s lens to be under camera’s field of view. The images of
grape were segmented from the background using thresholding of the high contrast images via MATLAB software
(R2019a, image processing toolbox). The optimum threshold value was obtained to be 0.35, 0.45 and 0.30 for R, G and
B channel, respectively.

Results and Discussion: The proposed techniques can separate between the defected and the healthy grape fruits, and
then detect and classify the actual defected area. Classification is performed in two manners which in the first one, an

1, 2 and 3. Assistant Professor, Associate Professor, and Bachelor graduate student, Department of Food Science and
Engineering, Faculty of Agriculture, University of Zanjan, Zanjan 45371-38791, Iran.

(*Corresponding author Email: zandi@znu.ac.ir)

DOI: 10.22067/IFSTRJ.V1811.88305


http://ifstrj.um.ac.ir/
mailto:zandi@znu.ac.ir
https://dx.doi.org/10.22067/ifstrj.v18i1.88305
https://orcid.org/0000-0002-3298-4492
https://ifstrj.um.ac.ir/journal/about?lang=en
https://ifstrj.um.ac.ir/journal/about?lang=en

1Fe) Sl 8yl — (1285939 ) o kol MA Al (ol (213E aulo g pole slpdidgfy s s oy

input grape is classified with two different algorithms (RGB and binary). The Result showed that the accuracies for
detecting the surface defects on grape were 97.73% and 96.30% using RGB and binary algorithms, respectively. Proposed
method can be used to detect the visible defects of coated grape, and to grade the grape in high speed and precision.

Conclusions: The results of this research and similar ones can provide helpful recommendations in grading fruits for
fresh consumption. The simplicity and the efficiency of the proposed techniques make them appropriate for designing a
low-cost hardware kit that can be used for real applications.
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Fig. 3. (a) RGB image, (b) Image without background, (c) Color channel histogram for RGB channels, (d) Image
after thresholding (e) Invers thresholded image.
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Fig. 4. (a) Invers thresholded image, (b) Image after removing the grape tail, (c) Defected region image.
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Treatments 0
Sled v 39
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YA 595

RGB algorithms
accuracy (%)
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(Z) RGB iy ,o8 Como (%) (2999 piy98 o () RGB oy 565 Cno

RGB algorithms
accuracy (%)

Binary algorithms
accuracy (%)

(%) (29292 o2 yo51 Comuo

1 95.97 97.24 97.13 98.34
2 96.23 98.16 98.28 97.65
3 98.11 98.47 97.21 99.08
4 96.23 97.39 98.67 98.21
5 98.39 97.21 95.43 98.68
6 97.47 96.91 96.71 97.98
7 96.51 98.47 97.83 98.43
8 98.22 99.05 98.31 96.78
9 97.11 98.56 97.29 97.45
10 98.49 99.15 97.11 98.33
xg& 98.10+0.962 97.39+0.83% 98.06+1.092 97.27+0.96%
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Table 4. The confusion matrix for the results of the binary algorithm in grape grading.

Grading

Gradel Grade2 Grade3 Grade4 accuracy
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Grade 1 44 2 0 0 95.65
Grade 2 1 50 1 0 96.11
Grade 3 0 1 38 1 95
Grade 4 0 0 1 61 98.39
Mean Grading accuracy
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Table 4- The confusion matrix for the results of the RGB algorithm in grape grading.

Gradel Grade2 Grade3 Grade4 Grading
accuracy
AIEC S Ya,y Yap £y Sty
Grade 1 45 1 0 0 97.83
Grade 2 0 51 1 0 98.08
Grade 3 0 2 38 0 95
Grade 4 0 0 0 62 100
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