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3. Aloe vera
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Figl. Schematic diagram of image acquisition set-up

2. Median filter

3. Gaussian kernel filter
4. Grayscale image

5. Otsu's method

6. Binary image

1. Two-dimensional
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Fig3. Features extracted from the binary image
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3. Hygroscopic properties

1.Transpiration
2. Respiration
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Table 1. Descriptive statistics based on measured mass of cherry tomatoes

Storage time

Descriptive statistic

(Days) _____oer

(o) )5 oo Mean (g) Standard deviation (g) Min (g) Max () Skewness
(55 o5be (p5) slexe Sl (#5) Sl (p5) S Nyz o

0 10.44 0.21 10.20 10.70 0.21

4 10.11 0.20 9.91 10.40 0.22

8 9.70 0.23 9.47 10.03 0.26

12 9.25 0.20 9.09 9.56 0.23

16 8.84 0.19 8.67 9.13 0.24

20 8.36 0.21 8.12 8.68 0.26

24 7.90 0.19 7.70 8.19 0.16
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Table 2. Mean area measurement based on pixel?and cm?

Storage Area (pixel?) Area (cm?)
time (e oSy colas (o yosle) colis
(Days) Concentration of coating based on A. vera gel (%) Concentration of coating based on A. vera gel (%)
o (1) 159l J5 4y p Gidbgy ale (I 1ys08l1 J5 4y 2 (tegy wale
SIS Control (0%) Control (0%)
Gsy) Ly Jys 50 75 100 Ly J s 50 75 100
0 7641590 7781290 75717.40 78511.40 75018.90 7.494 7.631 7.425 7.700 7.356
4 73851.57  75243.68 73328.81 76381.32 73016.86 7.241 7.378 7.190 7.490 7.159
8 69907.00 7245233 70781.94 73825.23 70587.34 6.853 7.104 6.939 7.239 6.920
12 67270.02 69031.64 67587.56 70521.75 67587.84 6.594 6.767 6.625 6.914 6.625
16 64357.00 66203.27 64846.43 67577.01 64623.96 6.307 6.489 6.355 6.624 6.333
20 60477.81 62701.13 61795.95 64370.69 61553.22 5.925 6.144 6.055 6.308 6.031
24 57557.52  59443.33 5841451 60992.46 58347.10 5.638 5.823 5.722 5976 5.715
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Table 3. Coefficients of the mathematical models fitted by regression analysis
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Fig5. Relation between measured mass of cherry tomato and area within the validation dataset in (a) linear model and (b) power curve
model
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Table 4. Comparison between measured and estimated mass differences

Storage time Measured mass

Estimated mass .
Relative

Treatment (Days) difference (g) difference (g) EMOr@ ooy )
Joss SN ke 0as (5,503l o> LD e pr BEL ks 6'”45
(3, 55 5)) S

0 0.000 0.000 0.000 0.000

4 0.367 0.392 -0.025 6.810

Control 8 0.932 0.867 0.065 6.975

(07) 12 1.309 1.359 -0.050 3.819

(- Ty S 16 1.726 1.706 0.020 1.158

20 2.282 2.142 0.140 6.136

24 2.700 2.590 0.110 4.074

0 0.000 0.000 0.000 0.000

4 0.368 0.353 0.015 4.078

8 0.767 0.813 -0.046 5.994

257 12 1.257 1.237 0.020 1.591

16 1.662 1.592 0.070 4212

20 2.163 2.193 -0.030 1.387

24 2.630 2.790 -0.160 6.084

0 0.000 0.000 0.000 0.000

4 0.342 0.362 -0.020 5.849

8 0.707 0.752 -0.045 6.369

507 12 1.164 1.109 0.055 4.725

16 1.556 1.646 -0.090 5.783

20 1.993 2.033 -0.040 2.007

24 2.477 2.427 0.050 2.018

0 0.000 0.000 0.000 0.000

4 0.305 0.295 0.010 3.279

8 0.671 0.706 -0.035 5.217

757 12 1.144 1.104 0.040 3.497

16 1.565 1.535 0.030 1.916

20 2.024 2.084 -0.060 2.964

24 2.508 2.528 -0.020 0.797

0 0.000 0.000 0.000 0.000

4 0.287 0.297 -0.010 3.489

8 0.634 0.614 0.020 3.152

1007 12 1.064 1.034 0.030 2.820

16 1.488 1.558 -0.070 4.704

20 1.928 2.008 -0.080 4.150

24 2.387 2.327 0.060 2.514
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Abstract

Mass and shape ratio changes estimation of fruits and vegetables using image processing technique is
one of the latest advances in post-harvest technology. In this study, changes in mass and shape ratio of
cherry tomatoes coated with different concentrations of aloe vera gel (0, 25, 50, 75 and 1007 v/v)
during storage time at ambient temperature were investigated. For this purpose, after pre-processing
of the images, dimensional features (area, main and sub-diameter) as well as the shape ratio were
extracted. Then, the relationship between the extracted features of the images and the actual mass was
determined using linear and power curve models. The results showed that the linear model well fitted
the mass changes in term of the area of the image (R® = 0.9895) with the accuracy of 0.9729. The
results also revealed the efficiency of this system to estimate mass changes during storage with an
average relative error of 3.359%. This indicates a very strong relationship between dimensional and
mass characteristics. Shape ratio estimation based on the longitudinal and transverse diameters
showed that the shape of the coated cherry tomatoes changes due to the loss of moisture from the
spindle to the cylindrical shape (shape ratio from 1.1 to 1.7) which this trend decreased with
increasing Aloe vera gel concentration.
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