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Abstract

The objective of this research is to develop software for automatically counting seeds from photographic
images. The system's performance was evaluated using image processing with the newly developed software
on five sample image groups, each containing 100 seeds, totaling 500 seeds. The images used were in a
standard resolution of 640x480 pixels. The accuracy of the system for each group was as follows: Group 1:
85% accuracy (average) Group 2: 95% accuracy (average) Group 3: 95% accuracy (average) Group 4: 95%
accuracy (average) Group 5: 95% accuracy (average) Overall average accuracy: 93% To use the system, a
camera must be connected to a computer to capture images directly, or pre-captured images from a standard

camera can also be processed by the software.
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Overall, the developed system is considered highly efficient. The accuracy of the software in counting
seeds from images is relatively high, making it suitable for practical applications in automatic seed counting from

photographic images.
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Figure 1 Overview of the context diagram of the system
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3. (Thresholding) utasniinuuulun® @suaz@enn) Tnasanuaan threshold.
4. ﬂ’]‘jﬁi/mm(Contours) T%, Cvinvoke.FindContours Lﬁ@@iqwﬁugﬂéﬂffuﬂﬂw

5. n3nseauazsiu TAn Cvinvoke.ContourArea tiBN3a9@N1Z3USARAWANINNS (AANT3HTI99L

qaudn q Alulew@adiz) Wang, et dl, 2021), (Bradski, 2000)

3. suALAIRNKSa (Coding) (Bradski, 2000), (Smith, et dl., 2019)
private void CountSeeds(string imagePath)
[
/I Load image
Image<Bgr, byte> image = new Image<Bgr, byte>(imagePath);
/I Convert to grayscale
Image<Gray, byte> graylmage = image.Convert<Gray, byte>();
/I Apply thresholding
Image<Gray, byte> binarylmage = graylmage.ThresholdBinary(new Gray(120), new Gray(255));
/I Find contours
using (VectorOfVectorOfPoint contours = new VectorOfVectorOfPoint())
[
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CvInvoke.FindContours(binarylmage, contours, null, RetrType.External,
ChainApproxMethod.ChainApproxSimple); (Wang, et al., 2021)
// Draw contours and count seeds
int seedCount = 0;

foreach (var contour in contours.ToArrayOfArray())

{

double area = Cvinvoke.ContourArea(new VectorOfPoint(contour));
if (area > 50) // Adjust threshold based on seed size

{

seedCount++;
var boundingRect = Cvinvoke.BoundingRectangle(new VectorOfPoint(contour));

image.Draw(boundingRect, new Bgr(Color.Red), 2);

}
/I Display result
pictureBox.Image = image.ToBitmap();

IbIResult. Text = $"d1UINAATITIRTITNL: {seedCount]";
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Results
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Figure 4 Prototype Screen
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Table 1 Table comparing the efficiency of finding accuracy from 500 photos of the ripeness level of mangoes in

all 5 groups
Types of seeds Number of seeds Number of seeds Error (%) Accuracy (%)
(Actual count) (counted by system)

Rice 100 85 15 % 85 %
Pumpkin 100 95 5 % 95 %
Mung beans 100 95 5 % 95 %
Red beans 100 95 5 % 95 %
Black beans 100 95 5 % 95 %
Sun 500 465 7 % 93 %
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