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Investigation of linear mass modeling by attribute physical of two Iranian apple varieties

Abstract

In this research physical properties of two Iranian apple (Golab Kohanz and Shafi Abadi) varieties
were considered as: mass, dimension (length, width and thickness), geometric mean diameter,
arithmetic mean diameter, projected area, surface area, volume fruit, sphericity, porosity, bulk and
true densities, coefficient packaging and coefficient of static friction on various surfaces
(galvanized steel, wood and glass). Average moisture content of the Golab Kohanz (GK) and Shafi
Abadi (SA) varieties were 86% and 84% (w.b.), respectively. Mass models were determined based
on dimensions, projected area and volume by linear regression and stepwise method. Based on
statistical analysis, the properties were statistically different at 1% and 5% levels of significance for
both varieties. However, the differences between the two studied varieties in the case of coefficient
of static friction on various surfaces were not significant. Among single variable models in
dimension, the best models were based on width and thickness for Golab Kohanz and Shafi Abadi
varieties, respectively. For multiple variable regression models the best models were based on three
dimension and three projected areas for all observations. The performance of the models was
evaluated by a set of test data using three different measures including the root mean square error
(RMSE), the coefficient of determination (R2) and the mean error (ME) between predicted and
measured values. To compare the performance of any two models Mi and Mj with respect to Mi, a
relative improvement (RI) was calculated.

Keywords: physical properties, linear model, coefficient of determination, Golab Kohanz, Shafi
Abadi



