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Abstract 

An air separator is unable to separate some immature marigold seeds from the mature ones because the 
weight of these seeds can be in the same range. The average seed weight is 0.003 g. In order to separate these 
seeds, visual inspection is carried out by experts.  The experts typically remove the brown seeds from the black 
ones as they are considered immature. This process is labor-intensive and time-consuming. This study, therefore, 
aimed to develop an image analysis technique for the classification of immature and mature marigold seeds 
based on colors. A computer software was created with MATLAB to determine the histogram of 1,428 immature 
and 1,460 mature marigold seeds in HSV mode. The histogram data was paired with the types of seeds, totaling 
2,888 datasets. Consequently, a pattern recognition artificial neural network (ANN) model was created. The inputs 
of the ANN were the histogram data, and the outputs were the types of seeds.  The classification results were 
compared with the expert.  It was found that the results obtained from the ANN model were in good agreement 
with the expert at the accuracy of 99.2% and 97.2%, respectively. Therefore, image analysis and ANN model were 
considered promising approaches for the automated classification of marigold seeds.   
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(a) Mature marigold seed 

(b) Immature marigold seed 
Figure 1 Characteristics and histogram of marigold seed 
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