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Fig. 1- Machine vision system to determine the percentage of breakage and the number of seed
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Table 1- Variance analysis of the percentage of singled sorghum seeds

©laye (b @313l 2 85 gl
Mean of squares Degrees of freedom Sources of change

2753.55 ™ 11 Model Ji
14367.17 ™ Seed plate p P s dio
497.24™ Amount of suction s S iSe e
10.50 ™ pxs interaction PXS Jlize i
30.24 48 Error s
60 Total Js

oiine B3] il ™ = nod ) Jlais] pdaw y b xe
™ Significant at 1% probability level — ™ No significant difference
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Table 2- Variance analysis of the percentage of sticked sorghum seeds
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Mean of squares Degrees of freedom Sources of change
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497.24 ™ Amount of suction s S iSe e
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Table 3- Means comparison of the effect of the seed plate on the percentage of singled seeds
and sticked together seeds of sorghum
(30 3) i T (5o,
Singled seeds (%)

(o ko) yis dio
Seed plate (mm)

(300 )3) gy o &1 (gl sy
Sticked together seeds (%)

20.35°¢ 79.35% 1
51.96° 48.04° 1.5
73.99°2 26.02 ¢ 2

Byl Iy gz BB o3 0 Jlein] o )5 S yiiio By gl sla 1 Sbs 5w o )
In each column, the means with common letters do not have a statistically significant difference at the level of 5%
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Table 4- Means comparison of the effect of the amount of suction on the percentage of singled seeds
and sticked together seeds of sorghum

(30 53) 00 1 5l
Singled seeds (%)

(292 o o) S0 ,lado

Amount of suction (-mmHg)

(342 )3) Bagnnr o 43 (gl
Sticked together seeds (%0)

4156 ¢ 58.44 2 80
4755¢ 52.45° 100
51.28" 48.72°¢ 120
55.07 2 44.93 ¢ 130
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In each column, the means with common letters do not have a statistically significant difference at the level of 5%
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Table 5- Means comparison of the interaction effect of the seed plate and the amount of suction on the percentage of
singled seeds and sticked together seeds of sorghum

(30 )3) gy o &1 (gl )y (w2 5) 2l T (sl s o
Sticked seeds (%) Singled seeds (%) Treatment

11.86 9 88.14 2 1
18.78 T 81.22%® 2
22.95 ¢f 77.05 ¢ 3
29.00 ¢ 71.00°¢ 4
46.02 9 53.98 ¢ 5
50.38 « 49.62 6
54,74 ¢ 45.26 ¢ 7
56.68 ¢ 43.32°¢ 8
66.78 P 33.22f 9
73.49® 26.51 7 10
76.152 23.85¢ 11
79.522 2489 12
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In each column, the means with common letters do not have a statistically significant difference at the level of 5%
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Table 6- Kraskel-Wallis non-parametric analysis of the percentage of cotton singled seeds and sticked together seeds

(2 )3) ooy o2 & (5o (30,) 0l > (gla s ot glie
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Table 7- Means comparison of the percentages of cotton singled seeds and sticked together seeds
due to the evaluated treatments
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Sticked together seeds (%0) Singled seeds (%0) Treatment
0.95¢ 99.052 1
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0.00¢ 1002 4
5.56°¢ 94.44 " 5
6.13°¢ 93.87° 6
12.01° 87.99¢ 7
16.55° 83.45¢ 8
16.85° 83.15¢ 9
32872 67.13 ¢ 10
36.822 63.18 ¢ 11
37.018 62.99 9 12
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In each column, the means with common letters do not have a statistically significant difference at the level of 5%
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Table 8- Kraskel-Wallis non-parametric analysis of the percentage of barley singled and sticked seeds

(o yd) awi Taa (s, 0
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Sources of change
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0.00™ 0.00™ Significance of P P o sisine

** Significant at 1% probability level
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Table 9- Means comparison of the percentages of barley singled and sticked seeds
due to the evaluated treatments

(30 )3) gy o &1 (gl 5y (w2 5) 2l T (sl s o
Sticked seeds (%) Singled seeds (%) Treatment
8.20 ¢ 91.802 1
9.13¢ 90.872 2
11.44 9 88.56 2 3
10.65 9 89.352 4
41.35¢ 58.65 P 5
46.17°¢ 53.83° 6
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83.58 2 16.42 9 12
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In each column, the means with common letters do not have a statistically significant difference at the level of 5%

. P=imread('1.jpg"); % color image (RGB)

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

. M=~N; % to convert white pixels to black and vice versa
. M=bwareaopen(M,100); % to remove dust and small particles
. X=bwlabel(M); % number of seeds

. for i=1:30;

. Datal=regionprops(X,'Area’); % calculation of seed area
. A=Datal(i);

i

10. A

11.end
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Table 10- Results of the area mean of the evaluated seeds according to the number of pixel

2 &9
Seed type E5031051 5 90 wial )l
o ay 055 o Parameter to be measured
Barley Cotton Sorghum
(o 319) o Colus (ko
15296 14277 15570 Mean seed area

(number of pixel)
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1. P=imread('1.jpg"); % Color image (RGB)
2. D=im2bw(P, graythresh(P)); % Binary image
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I il 5 plesr slojla 0 a8 ve JuSty

3. Q=~D; % to convert white pixels to black and vice versa
4. W=bwareaopen(Q,500); % to remove dust and small particles
5. [x,G]=bwlabel(W); % G is number of broken and whole seeds

6. M=bwareaopen(W,4000); % to remove broken seeds
7. [y,H]=bwlabel(M); % H is number of whole seeds

8. F=(G-H); % F is the number of broken seeds
9. B=(F/G)*100 % B is percentage of broken seeds
10.H
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Table 11- Threshold value results for the evaluated seeds according to the number of pixel

P ey
Seed type
S 5031851 3,90 kel ly
_ Parameter to be measured
» iy PP )
Barley Cotton Sorghum
(S 3las) (il i
2000 and 6000 2000 and 9000 500 and 4000 Threshold value

(number of pixel)
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Fig. 2- Different stages of implementing the algorithm to determine the percentage of breakage
and the number of cotton seed
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Abstract

In this research, a machine vision system was used and evaluated for seeds of sorghum, cotton and barley.
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. In each f suction
value, the total number of seeds sticked to the seed plate, the number of singled seeds and the number of
sticked seeds on each hole were counted and their percentage was calculated. After that, for the three 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 sorghum seed,
treatment No.1 (seed plate with 1 mm holes and suction value of -80 mm Hg), for cotton seed, treatment
No. 5 (seed plate with 1.5 mm holes and suction value of -80 mm Hg), and for barley seed, treatment No. 2
(seed plate with 1 mm holes and suction value of -100 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
the three types of seeds tested showed that the average accuracy of the algorithm was equal to 100%.
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