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? Fuzzy Inference System(F.1.S.)
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. If (Width is L) and (Depth is L) then (Force is Very very Low)

N

. If (Width is V) and (Depth is L) then (Force is Very Low)

3. If (Width is L) and (Depth is M) then (Force is Low)

IS

. If (Width is V) and (Depth is M) then (Force is Medium)

wul

. If (Width is L) and (Depth is V) then (Force is High)

6. If (Width is V) and (Depth is V) then (Force is Very High)
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Type Sugeno
andMethod prod
orMethod probor
defuzzMethod wtaver
impMethod prod
aggMethod sum
input [1x2 struct]
output [1x1 struct]
rule [1x6 struct]
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! Coefficient of determination

? Root Mean Square of Errors(RMSE)
? Correlation coefficient

* Relative error
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Modeling of draft force of awinged sharetillage tool using
fuzzy inference system and multiple linear regression analysis

Abstract

A method based on fuzzy logic approach was conducted to predict the draft performance of a
winged share tillage tool. To determine the accuracy of this method, we compared it with
multiple linear regression analysis method. Experiments were carried out in a soil bin filled
with clay loam soil with an average moisture content of 13.23% (dry basis) and soil bulk
densities at depths of operation 100, 200 and 300 mm were measured to be 1.29, 1.46 and
1.47 g/lem3, respectively. Fuzzy modeling principles based on sugeno method were used to
predict the draft force variations relative to the tillage tool width and working depth. In
comparison to classica methods, fuzzy logic had the advantage of being more flexible to
experiment data and was more accurate. At train data, the values of coefficient of
determination and relative error were obtained to be 0.970 and 6.274%, respectively in fuzzy
logic based method and 0.958 and 8.083%, respectively in regression analysis method. Also
at test data, the values of coefficient of determination and relative error were obtained to be
0.981 and 5.69%, respectively in fuzzy logic based method and 0.975 and 6.76%, respectively
in regression analysis method.

Keywords: Fuzzy inference system, multiple linear regressions, winged share tillage tool,
draft force
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