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1- Artificial Neural Network (ANN)
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1 - Multi Layer Perceptron (MLP)

2 - Bias
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Fig. 1. Structure of artificial neural network (ANN)
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1. Wavelet Neural Network (WNN)
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3 - Least Mean Square (LM S)
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Table 1 - Proposed wavelets for the application in WNN
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Table 2 - Effective factors on barely breakage in first experiment
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9 85 19 6 12 890 33 84.3.20
4 9.0 19 10 16 910 31 84.3.21
4 85 18 8 14 930 34 84.3.22
6 8.0 19 7 13 920 31 84.3.23
5 75 17 9 15 940 32 84.3.24
12 7.0 15 6 12 980 34 84.3.25
6 6.5 16 10 16 1020 35 84.3.26
5 6.0 16 8 14 1060 32 84.3.27
13 7.0 18 7 13 960 34 84.4.1
6 75 17 9 15 950 32 84.4.2
17 8.0 15 6 12 930 34 84.4.3
9 9.0 15 10 16 880 34 84.4.4
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Table 3 - Results of Sensitivity Analysis

Oles Sialidl Jodsay oKes a5l s (il
U SOl Olbgy slaa¥ sl s 0 cans
Lods ol s ijsal bl 5o caa
Sl Sy Jow e Ols LaaY 2l

BERCTEIgean-) UL PV N PL NG | PR ST LW

sk i ulyb

RMSE

Omited parameter
() Isp Sl w53 Kk

0.005 1
Average of air temperature ('C)
(FPM) okiy 45 Cb s

0.090 2
Thresher cylinder speed (rpm)
(MM) g )5 sk fSAS 9 oy S dloold

0.0810 3
Distance between thresher cylinder and concavein front (mm)
(MM) Cas 3 edig sShd g ol oS dold

0.078 4
Distance between thresher cylinder and concavein back (mm)
(D) 5 035 ool g a5,

0.062 5
Barely moisture (%)
(km/h) (59 iy < p

0.073 6

Combine movement speed (km/h)

Shls & adsl o)l SO 31 o s e LSS
ol 53 sl LEalS RMSE Ol 35 Ol s
o Sl ol il n e 4 e L Al
o3l slaesls 5 o5 gl (slaesls St i35l
Slodalie Ol 250 5 & Jold> 5 s b))
a e 53 53 0l sl a2 Sl ol 55505 L

sl ol 4.1‘)\ d)ﬂ)“ 9 U,Z))AT

14)

S il Gl mas i il s

desls xS Y Sl sk S Ol
SLM sl s 5 S (o5sel o sicbie
VA sliS Ol s Logsigh S s U
L Sl b Cnlgins 5 Al Jol-

Olimn el ! b Ol 1 =ev-) sl

1- Log sigmoid transfer function (Logsig)
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Table 4 - Results of observed and predicted data obtained from the ANN model and WNN model
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(SHANNON) (RASP 1) (POLYWOG 2) Predicted results Observed data
Predicted results (WNN)  Predicted results (WNN) Predicted results (WNN) (ANN) (Breakage per centage)
16.236 22.241 19.653 22.853 21
10.361 11.483 11.412 11.249 13
7.985 12.755 9.526 9.678 11
9.562 17.128 26.912 16.181 18
;:..S.ﬁ Ao )3 e e
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per centage
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Table5 - Results obtained from the WNN
RMSE R? b Il oo B e s Sl
. . . i St 5
NPyl S O3] oo se) Transmission Dilation Neural
wavelet type
Test Train Test Train b structure
0.052 0.0004 0.943 0.9984 0.20
0.072 0.0004 0.941 0.9985 2.50 5-6-7-1 POLYWOG2
0.078 0.0004 0.945 0.9983 10
0.053 0.0004 0.957 0.9700 0.20
0.046 0.0004 0.955 0.9700 2.50 5-6-7-1 RASP1
0.068 0.0004 0.945 0.9600 10
1.550 0.0014 0.910 0.9740 0.20
SHANON
1.860 0.0019 0.930 0.9830 2.50 5-6-7-1
2.560 0.0019 0.910 0.9830 10
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Table 6 - Comparison of the results between the ANN and the WNN
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Comparison of Artificial Neural and Wavelet Neural Networksfor Prediction

of Barley Breakage in Combine Har vester

S. M. Mazloumzadeh®, S. N. Alavi”™ and M. Nouri~™

Abstract

In this study the wavelet neural network (WNN) and artificial neural network (ANN)
wer e used to simulate barley breakage per centage in combine harvester. The models have been
trained using the same data conditions. Air temperature, thresher cylinder speed, distance
between thresher cylinder and concave (back and forth) and the per centage of barely moisture
were astheinput variables. The results showed that the wavelet network (WNN, RASP 1) with
90.2% correlation coefficient for barely breakage would be an appropriate substitute for
artificial neural network with 88% correlation coefficient. The result of sensitivity analysis
showed that all input variables had a significant effect on barely breakage. Speed of thresher

cylinder had the most effect and the degree of air temperature had the least effect on barely

breakage.

Keywords: Artificial neural network, Barley, Breakage percentage, Combine harvester,

Wavelet neural network

* - Instructor, Agriculture Faculty of Saravan, University of Sistan and Balouchestan, Sistan and Balouchestan - Iran
(E_mail: mymy_5226370@yahoo.com)

** . Assistant Professor, Department of agricultural machinery, Shahid Bahonar Uni. of Kerman, Kerman - Iran
*** - Ph.D. Student, Department of Water resource, Faculty of Agriculture, Science and Research Branch, Islamic

Azad University, Tehran - Iran


www.SID.ir

