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Potato cultivation is a labor-i  ntensive branch of agricultural production. Reducing the costs of preplant 
and post-harvest processing decresases the potato production costs as well. Sorting is an important operation 
in potato processing technology. In the process of sorting, potato tubers pass through slotted sieve openings. To 
achieve maximum calibration accuracy and eliminate the variation in tuber size over a signi  cant range, a proba-
bilistic model of the sorting process has been worked out. A precise mathematical model of the process of potato 
separating into fractions will improve the design of sorting devices, increase their reliability and ef  ciency. The 
study method is the geometric theory of probability, which serves as a mathematical apparatus for studying random 
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processes. The authors have obtained analytical formulas for a probability of potato tuber passing through open-
ings of a rectangular, triangular, and hexagonal type. The proposed mathematical approach will help determine the 
dimensions of the calibration holes for designing potato sorting machines in order to ensure the maximum possible 
calibration accuracy. The developed approach is a theoretical base for further application of theory-probabilistic 
methods in the study of farm produce separation processes.

Key words: potato size calibration, ellipsoid, Buffon problem, probability of ellipse intersection of rectan-
gle, triangle, and hexagon sides.
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