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The Analysis of Garlic Quality Based on Physical and
Morphological Properties of a Whole Bulb of Garlic
at the Harvesting Season
Discrimination Algorithms for Garlic Quality Grading —
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ABSTRACT

This study was performed as a basic research for establishing an objective quality evaluation method on
whole bulbs of garlic. The size of a whole bulb of garlic, the number and the uniformity of complete individual
garlics, and the existence of bad individual garlics in the whole bulb of garlic were selected as quality grading
factors. Quality discrimination algorithms with machine vision techniques were developed and verified for the four
factors based on morphological and physical features of whole bulbs of garlic. Based on the results, the size
discrimination by the projected area of a whole bulbs of garlic suggested four grading levels and the algorithm for
predicting the number of complete individual garlics based on the peaks on its projected boundary showed * 0.78
prediction error. In addition, the uniformity represented by coefficient of variation could be divided into four levels,
but the algorithm for discriminating the existence of bad individual garlics in a whole bulb of garlic was not

effective.
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Fig. 3 A bottom image of a whole bulb of

garlic acquired by the machine vision
system.
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Fig. 4 The extraction of the boundary of a
whole bulb of garlic.
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Fig. 5 Size discrimination based on the ‘projected area and the weight of a whole bulb of garlic.
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Table 1 Prediction errors on the number of individual garlic in whole bulbs of garlic

Prediction error +3 and | Number RMS
0 *1 x2 £ oarli Average
Place of cultivation more | of garlics (STD)
Changnyoung 11 12 6 1 30 0.97 (1.07)
Goheung 6 5 2 1 14 0.86 (0.95)
Ueisung 16 11 3 0 30 0.57 (0.68)
Total number 33 28 11 2 74 0.78 (0.91)
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Fig. 7 Siie uniformity of individual garlics in whole bulbs of garlic.
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Fig. 8 Impaired individual garlic discrimination in whole bulbs of garlic based on their predicted
and actual weights.
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