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Abstract

In the system of grain yield monitoring in Iran, control and identification of header loss have been the main
problems of farmers. Therefore, in the present study, an automated system for online measurement of grain harvester
Combine ’s header loss was designed and built. This system consists of a collection, transmission, weight measurement
and display sections. The system consists of two exactly identical units of equipment that were installed in two different
locations of the cutting bar width. For evaluating the system, loss would be estimated in two ways and different reel
indices: one by traditional method and second by this system, then obtained data would be compared by statistical
methods. In order to evaluate the header loss of grain harvester Combine ’s, the effect of combine speed (Vc) and
peripheral speed of reel’s tip (Vr) were also studied on header loss (reel index= Vr/Vc¢). In order to use the measurement
results on the feedback line, it was provided to the driver using a genetic algorithm to reduce the header loss. The result
of the Duncan’s test found that the differences between means of two trails are significant at 5% probability level; This
means shattering in different regions of cutter bar is varied. Header loss data which have been obtained from traditional
method and two systems were analyzed by T test (paired samples) and Duncan that results revealed the difference
between means of two equipment’s and traditional method is not significant; However in RI 1.6 and 0.78, difference
between traditional method and two systems were more significant. As a result of high level of loss in RI 1.6 and 0.78,
the accuracy of the system decreased. In this research, objective function was obtained by fitting the Multiple regression
equation to determine the specifics of AG’s parameters by MATLAB software. During running AG by MATLAB, 2-5
km/h and 0.5-2 m/s was estimated as minimum and maximum ranges of the Vc and Vr, respectively; the optimization
levels of RI were determined 0.96, 1.02, 1.152, 1.2 and 1.44.

Key words: Header Loss of Combine, Online Measurement, Designing, Construction
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