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Determination of Tangerine Volume by Image Processing Technique
and Comparison of its Accuracy with Water Displacement Method
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Tehran, Iran.

Abstract

Physical characteristics of agricultural products are the most important parameters in design of
grading, conveying, processing and packaging systems. Among these physical characteristics,
volume, mass, projected areas and center of gravity are the most important ones in sizing
systems. In this study, segmentation method was used to estimate the volume of tangerine of
varying sizes. A total of fifty randomly selected tangerines were examined. The proposed
machine vision system consists of two CCD cameras, two capture cards, an appropriate lighting
system and a personal computer. The cameras were arranged at right angle to each other in
order to capture perpendicular images of tangerines. The estimated volume using these
techniques was compared to the actual volume of tangerine measured with the water
displacement method using the paired #-test and the Bland—Altman approach. The estimated
volume using segmentation method was not significantly different from the volume determined
by water displacement (P > 0.05). The mean difference between water displacement and
segmentation method was 0.66cm* . The average percentage difference for volume estimation
with segmentation method was 2.6%. In conclusion, segmentation technique provides a simple
and efficient methodology for estimating tangerine volume.

Keywords: Tangerine; Volume; Segmentation Method; Image Processing; Fruit Sorting

2196



