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Fig. 1- Machine vision system to determine the percentage of breakage and the number of seed
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Fig. 2- Block diagram introducing the treatments being evaluated
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Table 1- Kraskel-Wallis non-parametric analysis of the percentage of separated and stuck together corn seeds
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Table 2- Means comparison of the percentages of separated and stuck together corn seeds
due to the evaluated treatments
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3.95°¢ 96.05 P 10
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Similar letters in each column indicate the absence of significant differences.
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Table 3- Kraskel-Wallis non-parametric analysis of the percentage of separated and stuck together pinto bean seeds
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Significance of P

** Significant at 1% probability level
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1. P=imread('1.jpg"); % color image (RGB)

2. M=im2bw(P,graythresh(P)); % binary image

3. D=bwareaopen(M,100); % to remove dust and small particles
4. [x,G]=bwlabel(D); % G is number of seeds

5. for i=1:30;

6. Datal=regionprops(G,'Area’); % calculation of seed area

7. A=Datal(i);

8.i

9. A

10. end

bl 3590 Gl j3 (i lug) Basws i (51,00 g 0 s 61y 00 o )3 (S (ile duuylio —E Jgu
Table 4- Means comparison of the percentages of separated and stuck together pinto bean seeds
due to the evaluated treatments

(W2 )0) ooz o2 4 5,0 (w08) vy oz (g, o
Seeds stuck together (%) Separated seeds (%0) Treatment
0.00° 1002 1
0.00° 1002 2
0.00° 1002 3
1.67° 99.332 4
0.00° 1002 5
0.00° 1002 6
0.00° 1002 7
0.00° 1002 8
0.00° 1002 9
0.53°P 99474 10
1802 98.20° 11
1822 98.18" 12

ol Y3 gime BB D5 ba3 LS (gt 2 )d dslidie gy
Similar letters in each column indicate the absence of significant differences.

JuSy 31ani a3 (2L 5,0 3590 512 )0 Coluno (1Wbo gl -0 Jgus
Table 5- Results of the area mean of the evaluated seeds in terms of the number of pixels

P ey
Seed type S 5031013 ,90 Jol,b
by <yd Measured parameter
Pinto bean Corn
2 ol (Sl
24561 27935 (o slas)

Mean seed area
(number of pixel)
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. P=imread('1.jpg"); % Color image (RGB)
. D=im2bw(P,graythresh(P)); % Binary image

. F=(G-H); % F is the number of broken seeds
. B=(F/G)*100 % B is percentage of broken seeds
H
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. W=bwareaopen(D,5000); % to remove dust and small particles
. [x,G]=bwlabel(W); % G is number of broken and whole seeds
. M=bwareaopen(W,15000); % to remove broken seeds

. [y,H]=bwlabel(M); % H is number of whole seeds

oSy i o 1 (51 3590 (S04 (615 (SIS ALl Hlade gl - Jous»
Table 6- Threshold value results for the evaluated seeds in terms of the number of pixels

Seed type N EY

Pinto bean

Corn

SrSo3lil 3590 oyl
Measured parameter

3000 and 12000

5000 and 15000

(oS i) (g8 aibl e
Threshold value (number of pixel)
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Fig. 3- Different stages of implementing the algorithm to determine the percentage of breakage
and the number of corn seeds
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Table 7- Results of the t-test for the data of breakage percentage and number of pinto bean seeds

o olasy 29 (SwS Ao yo
Number of seeds Seed breakage percentage ¥ 2ol
&olo o St Hlade tlado SIlIo S St laie t,lado Sources of change
significant Critical t-value t-Value significant Critical t-value t-Value
Slass 5 (SnSl) Hlows
Slaws 9 ,._m" W 9 615‘5
(00 svalie
0.83™ 2.00 -0.21 0.83™ 2.00 -0.21

Treatment (actual
breakage and number
and observed breakage
and number)

203 0 Jlis] gdaw 3 I gime BMS] 345 NS
No significant difference at the 5% probability level
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Abstract

In seed purity testing, machine vision can be used as a suitable alternative to human vision. In this research,
a machine vision system was used, which included three parts: suction box, sampling box, and imaging
box. The above machine vision system was evaluated for seeds of corn and pinto bean. For each type of
seed, the performance of the suction device, with three seed plates (with hole diameters of 1, 1.5 and 2 mm)
and four suction values (-80, -100, -120 and -130 mmHg) was evaluated. A factorial experiment in the form
of a completely randomized design with two factors and five replications was used for statistical analysis of
the data and Duncan's test was used to compare the means. In each amount of suction, the total number of
seeds of sticked to the seed plate, the number of singled seeds and the number of seeds of sticked together
on each hole were counted and their percentage was calculated. After that, for the two types of seeds tested,
the algorithm for determining the percentage of breakage and the number of seed coding and validation of
the algorithm was evaluated in 30 repetitions. The results showed that for corn seed, treatment 10 (seed
plate with holes 2 mm and suction value -100 mm Hg) and for pinto bean seed, treatment 11 (seed plate
with 2 mm holes and suction value -120 mm Hg) were the most suitable treatments. The validation results
of the algorithm for determining the percentage of breakage and the number of seeds for corn seeds showed
that the average accuracy of the algorithm was equal to 100%. For seed of pinto beans, the algorithm
validation results showed that the average accuracy of the algorithm in determining the percentage of
breakage and the number of seeds were 95.27 and 99.47%, respectively. It is suggested that this system be
used to measure and evaluate the physical properties of seeds of different sizes.
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