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Abstract

A fuzzy-logic-based model as a decision support system was developed for qualitative
grading of rice grains. Using an image processing system, the dimensional features and
intensity characteristics of the grains were recorded. The image processing algorithm for
obtaining dimensional features and light intensity of rice grains as well as the fuzzy grading
model were developed in MATLAB software environment. One hundred samples with
different qualitative conditions were provided and their quality were experimentally graded
by rice processing industry experts in five levels, namely, very bad, bad, medium, good,
and very good. In order to evaluate the fuzzy inference system, the samples graded by the
experts were imported into the developed fuzzy model. The fuzzy model consisted of two
input linguistic variables (degree of milling and percentage of broken grains), both in the
form of triangle membership functions, and one output linguistic variable (product quality)
in the form of trapezoidal function. Totally, 25 rules were applied for defuzzification
process using the AND actuator, Mamdani inference motor, and Center-of-Maximum
method. The results showed that a 94% confidence was existed between the model
evaluations and the experts’ opinions. Therefore, such a model can be effectively be
applied in the form of control system for quality control of rice grains in rice processing

mills.
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