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1 - Artificial Neural Network (ANN)



\T‘/\Vﬂ[ﬁ“‘ e)LA.M:J AR 09> gé))}l.ws‘\.lm

F(nn) = . Y
1+exp(—nn)

O, &S ol gyl nnalasly pl s

2 S s
038 Bl Gaa (a5 gel 0y S e
g adaly S s aS Conl 4SS sl

() 555 0 iy xS

1 b output 2
F=—— . —o0.
PNoutout ZP: ;(tl Ol) <v>

N 50l oSl Pdge b onl 5o
LBl sy 50 50800, (s slal s 5 sl
Sl el i g Slale jlds £
rrmeS Lt 2 el aul 3 b Sl
Lel L oas (b pslie 5 ol o il it
odsl | POl 53 5 L e e
s st el e ok 4 kil s
St L)l 5 ol b D500 e 612 S
GRSk ATl ol Sal T s S s
B 'S p-‘i)}i” S Bl 2
Jol2) osls (6 53w Ol 325 4 )y oS
Vgmane 3,03 5L (Opa3l S 5 Siisel 6
3 sl 6l Laesls o ys Va=VO 550> s
53 000) dg) e ey a5 05050 sl Al
by aSd (6500 Ol B3l Aol 5 b
Colein 5 5 adomi L e ot &l
Sy P e Ol (p S L glase

Shaosbe adlie o) g eslital 5,50 CoUa @\j.?

VAY

Pt e A
Frar ar g S5 el
Lot 5 oad b 0Ll e oS ol
2s Sptann Gl Slles bl 4 00
LR e e e S | R S RN LIS
Slatl ) geas eas S0 S LS
Sl DML 251 5 s G (s 4SS
Sl she oS ol 5 2L bl &
S gan s 4505 S Skl (1Y) Al
A s ooy Y Ao Gl 05t &Y A
(O JS8) ol skt |85 05 (soloted 51 Y
Vi 3 Ve of(o) Wy oXp o JS3 ol 53
WY el o o Sl (2505 5l Dole i S
a5 SHalie s (S5 U el ]
A2l oM B I Sl
oAb b g 4SS Olext L 0555 bLS )
A G505 pade DA n (W) el
SNl 5 el b Sl Sl b 05
Vodaly 5l Aale (X)) 045 O Sbss
(8) 35 g0 drmlons

nn=iwixi+<9 (\

i=1

. ¥ . .
oA s sl el Jye b nl 5o
L. & Sigmoid @U Slesle LF(n) o5 5 »
25 oo dloee (V) bl

1 - Multi Layer Perceptron (MLP)

2 - Bias



\T‘/\Vﬁ[ﬁ“‘ e)LA.M:J AR 09> gé))}l.ws‘\.lm

YQ-Q—MM %FJNU”" Slag e Sk

/1 ~ 2 (s
RMSE = ,|— A —A
nz( ! ’)

Zn: (Ai - Zf )2
i=1

2.(4,-4)

i=1

R*=1- (0

)‘Q)h&Alﬂhco‘jiéuJ‘jﬂf‘)J

3l laesls o Sle A, aBly eals i

RG] o.k.iJ)jTJg o3ls wﬁ‘l;:} Zij

3 - Root of Mean Square Error (RMSE)
4 - Root Square (R?)

AL



\T‘/\Vﬁ[ﬁ“‘ e)LA.M:J AR 09> gé))}l.ws‘\.lm

SR S

X — o

N ——#

Vi

(Input layer) 55,5 4Y

(Middle layer) gls 4Y (Output layer) > 4Y

S Fan s S Gl - S

Fig. 1. Structure of artificial neural network (ANN)
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Fig. 2 . Structure of wavelet neural network (WNN)

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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Table 4 - Results of observed and predicted data obtained from the ANN model and WNN model

P W cl«v P W cl«v P W cl«v P W cl«v Slaalie glaosls
(SHANNON) (RASP 1) (POLYWOG 2) Predicted results Observed data
Predicted results (WNN)  Predicted results (WNN) Predicted results (WNN) (ANN) (Breakage percentage)
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
70.680 90.180 79.610 88 Prediction of breakage
percentage
S g geas 85 | Jeol il - 0 g
Table 5 - Results obtained from the WNN
RMSE R bl co e a b eae by ksl
. . . . St 5
NPyl S 903! s 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 Networks for Prediction

of Barley Breakage in Combine Harvester

*

S. M. Mazloumzadeh®, S. N. Alavi" and M. Nouri "

Abstract

In this study the wavelet neural network (WNN) and artificial neural network (ANN)
were used to simulate barley breakage percentage 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 percentage of barely moisture
were as the input 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
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