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USING NEURAL NETWORKS AND LINEAR REGRESSION FOR
PREDICTING ENERGY REQUIREMENTS IN PLOWING

Mohamed N. El-Awady*; Abdel Fadil G. El-Kabany**
Mohamed H.A. Kabeel*** and Abdulwahed M. Aboukarima****

In du§ rescarch work, two methods were utilized to predict both fuel consumption
and energy requirements during tillage process under diffcrent operation conditions. The first
method was mukiple linear regression (MLR) and the sccond one was artificial neural
network {ANN). Data of three plows were obtained from (Mamkagh, 2002). The first is plow
chisel, the second is moldboard and the third one is disk. These plows performed tillage on
clay loam soil surface changing in moisture (8. 11 and 14 %, d.b). Three forward speeds were
utilized namely: 3.5, 7.0 and 9.0 knvh. During exccuting the MLR to obtain the regression
coefficients, factors were used as | for chisel, 2.5 for disk and 2 for moldboard. Thesc factors
are the ratios of the a\;cfagc of fuel consumption of sclected plow to fuel consumption of
chisel plaw, . ‘ '
Atilayer feedforward network with the error backpropagation lcaming algorithm
was used 10 build the ANN model. The ANN was traincd and tested with: plow tvpe (chisel,
moldboard and disk), soil moisture and forward speed as input parameters and fuel
consumption and energy requircments as oufpul parameters. The training data were 1%
observations. ' :

The architecture of the ANN consisted of three lavers. the first layer for inputs, the
second was hidden layer with 16 processing clements, and the third layer for output. The
hidden layer and the output layer had been {Tanh) transfer function. The leaming rate was
0.098 and the best results were achieved at 60000 training runs, which gave minimum root
mean squared crror (RMSE)} equals 10 0.000246 during training process. The results during
tosting the ANN showed thar the variation of obscrved and predicted fuel consumption and
cnergy requirments  was small and cocfficient of determenation (RY and (RMSé) were 0.98
and 2.699 MJ/fed for cnergy requirments prediction. whike these values of R* and RMSE
were 0.96 and 3.729 Ml/fed using MLR respectively. The study suggests that the ANN
approach s wvery uscful for predicting both fuel consumption (livfed) and cnergy
requirements (MJ/fed) although the relationship between them and. affecting variables is

unseen,

Prof Ent.. Ag. Eng. Depr., Col. Ag.. Ain Shams Univ,
Lccmre Ag. Eng. Depi.. Cob. Ag.. Ain Slunus Univ,
. S Res.. Ag. Eng. Res. Inst.. Dokki, Givzn.
T Ass. Res., Ag. Eng. Res. Inst., Dokki. Gizza,
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