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\Volume Model for Random-shaped Particle Aggregate Based on 2-D Image

CHEN Ken, ZHAO Pan, WANG Yi-cong

( Faculty of Information Science and Engineering, Ningbo University, Ningbo 315211, China )

Abstract: Based on the binary image of particle aggregate, the author presents a modeling approach designed for
estimating the volume of particles of arbitrary shapes and sizes. A gray image is first photographed, followed by
converting it to its binary counterpart using backlighting technique. In doing so, the edge of the particle can be
detected relatively handily, and based on the edge points found, a number of variables concerning the particle
shape are defined and made non-dimensional. The resultant dimensionless variables are used as regression
variables in a multiple linear regression model engineered to estimate the flatness of the particles in interest, and
consequently the volume is estimated. The regression coefficients are computed by randomly selecting 501
particle samples using the Least Squares technique. Applying the established model to estimate the volume of
other batches of particles that resemble the volume distribution characteristics of the particle samples used for
modeling, suggests that the relative error are within +2%.

Key words: volumetric estimate; volumetric modeling; random shape and size; image analysis and processing;
aggregates
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