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Abstract:

The objective of this research was to develop two meth-
ods of computational intelligent (CI) techniques, namely,
artificial neural network(ANN) and adaptive neural fuzzy
inference system (ANFIS).Furthermore, to develop math-
ematical model using Design Expert software for model-
ing and predicting performance parametersof theMassey
Ferguson (MF-285) tractorunder various field conditions.
In this study a MF-285 tractor was instrumented with a
low cost and precise data logging system as a means of
recording and monitoring the affectual parameters on
performance of tractor such as forward speed and instant
fuel flow rate during field operation. A moldboard plow
was used as tillage tool during the experiments under
various tillage depths, engine speeds, forward speeds, tire
inflation pressures, moisture contents and cone indexes.
Acquired data were used to develop accurate models for
drawbar pull, rolling resistance, slippage, Temporal Fuel
Consumption (TFC), AreaspecificFuel Consumption
(AFC), Specific Fuel Consumption (SFC), drawbar pow-
er, axle power, net traction ratio, tractive efficiency and
power loss. The results showed that all developed mod-
els (ANN, ANFIS and mathematical) had satisfactory
performance for predicting aforementioned parameters
of tractor in various field conditions. For drawbar pull,
ANN technique achieved optimum model with topolo-
gy 6-8-1 andLevenberg-Marquardt learning method with
MSE of 0.000515 and R2 of 0.997. ANFIS method pro-
duced the best model with indicators statistical MSE of
0.00541 and R2 of 0.979 for rolling resistance. The pre-
mium model for anticipating slippage achieved by ANN
with topology 6-8-1 and Bayesian regulation with MSE of
9.3621e-08 and R2 of 0.9999.For drawbar power, the best
result was obtained by the ANN with 6-7-1 topology and
Bayesian regulation training algorithm with R2 of 0.995
and MSE of 0.00024.
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