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AN
ABSTRACT

N

In this investigation been investigated effect of Year of construction combine (life) , combine speed
and thrasher speed in John Deere combine on amount of abscission unit platforimy abscission unit thrasher and
divider and abscission unit cleaner in crop wheat in Golestan Province of Kalaleh. This investigation has
been done using three combine with three type construction year (200151991-1981). To study the data in
this study, the potential of Artificial Neural Network Technique (ANN), has been evaluated as an alternative
method for predicting amount of abscission unit platform, abscission unit\thrasher and divider and abscission unit
cleaner. An estimated network model was used to calculate the amouff'of abscission unit platform, abscission unit
thrasher and divider and abscission unit cleaner according to the input parameters such as Year of construction
combine (Life) , combine speed and thrasher speed as well as the outlet amount of abscission unit platform,
abscission unit thrasher and divider and abscission unit cLeaner In this study, multi-layer perceptron artificial
neural network (MLP) was selected for modeling of Y\e@r of construction combine (Life) , combine speed
and thrasher speed to predict amount of abscission®unit platform, abscission unit thrasher and divider and
abscission unit cleaner. This network was selectediby'1 hidden layers for testing, each of which was numbered 5,
10 and 15 neurons respectively, which were simulated for each of the number of neurons in the network separately.
For R2, the highest was in a network with 10 heurons. It also had the best RMSE and MAE in a network of 15
neurons. Finally, the network showed thatawith increasing the number of neurons, the learning cycle of the neural
network would be faster and faster.

Keywords: John Deere combingjWheat, Artificial Neural Network, percentage Abscission
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Table 1 Combine Harvester Specifications
N
Type of combines Technical xS
John Deere John Deere characteristic
John Deere (2001) (1991) (1981) S
£,Y0 £,Y0 £,Y0 Platformpwidth (m)
¥ a0 Y40 Y40 Platformuseful width
~m)
AARN AARN AARN yiCereal tank (kg)
Diesel Diesel Diesel & Engine type
V40 V40 Ve \ Engine power
(horsepower)
. . . N i
¥4 5% [\LY4 J We|ght (kg)
\\
Rasp Rasp Rasp thrasher system
O i i
V=¥ YO-A,) WV YO-A,) AWVEE YO-A,) Dimensions (length x
N width x height) (m)
N . .
S Threshing cylinder
ISR VeTe-Fy A SaAR (width x diameter)
$ (mm)
3 Number and
YVV e x YO+ —axlasf YVV o xYOn BaalasY YVV e x YO+ —axkasf Dimensions of Straw
o N (mm)
-av+) Slicing straw SliCing straw Slicing straw

-av+) Grain sieve( 1svq
N

(1 Y¥Y-av+) Sieve

Yo axSO

VY
Rubber

<Grain (1sya-av.)

Dimensions of the
sieve (mm)

Grain (1sya-av.)
(\YrY-4v.) Sieve

Wind fans (width x

diameter) (mm)

VY Pitch width (m)
Rubber Type of wheels

Yo axSO

Ayyy
Voraxso!
AR
2" Rubber
N
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Table 2 - Dimensions of plots and moisture content

A\ VAV Harvest date
AR AN AN Dimensions of plot (m2)
N
Level3 vLevel Levell The range of moisture levels (percentages)
Ve Ve Ve (/) Average grain moisture con{ent
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Feed-Forward '

Activation function '
Levenberg—Marquardt (LM) T
Validating data *

Testing data °

Epoch *

Back propagation error ¥

Root mean squared error(RMSE) *
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Table 3: Neural Network Relationships

, o los .
Joe s . o)
Jge s N
X x B. Khoshnevisan, Sh. ) '
Tanh= == A _ _ N
e*te™ (Rafiee, M. Omid, 2013
\\
o ST (Pi-0)? R Azadbakht, Aghili, )
(Pi—0)?2 (Ziaratban, & Torshizig2017
H o
e [ TEEo . B. Khoshnevisan,.Sh. )
(Pi=0)? (Rafiee, M Omid, 2013
MSE = 1 (00 v Azicn)ékht, Torshizi, &)
=1 ¥+ (Ziaratban, 2016
\\
o A B. Khoshnevisan, Sh. )
= |yn ST
RMSE = J2i-7, v (Rafiee, M. Omid, 2013
n AN
MAE = ZizalPiz0il ¥ q (Azadbakht et al., 2016)
N
N

S gras 4l gla el sl polie =Y g
Tablew:Optimization values for artificial neural network parameters

N\

Y olaw A o O3 Slas ] o i
e e ¥ Sl Shdeeter o )'.“’.P - - E'g ‘ C(C:_ é—  ools
ha = "
1 M';f(\]lﬁgrb detrg Hyperbolic tangent 5 20% 10% 70%
1 MI;:(\]/SZE detrg Hyperbolic tangent 10 20% 10% 70%
1 MI;:;SZE e Hyperbolic tangent 15 20% 10% 70%

, (MSE) Mean Square Error’
(MAE)Mean Absolute Error "
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Table 5: Error values in predicting experimental data using optimal artifi€ial neural network
Eomas omac A0S jleolaiul b iolesl sl cols oy NE, o s olie -0 Jgux

15 neuron in hidden layer 10 neuron in hidden layer 5 neuron in hidden layer
Training Test Training Test Training Test
M 0.0125058 0.0679545 0.0121491 0.0661363 0.0147328 0.02815839
. SE 89 45 23 64 38 9
abscis
sion unit R 0.1118297 0.2606809 0.1102230 0.2571699 0.1213789 0.16780464
platform 33 27 59 12 02 6
abscis MSE
sion unit M 0.0923208 0.2136363 0.0938596 0.2318181 0.1008036 0.13411975
thrasher 3 64 49 82 28 6
and HE
divider 0.8726575 5.42129E- 0.8837164 0.7852794 0.8378836 -6.7624E-
R? 61 16 47 35 21 16
M 0.0018917 0.0253818 0.0020653 0.0220636 0.0021071 0.00975308
89 18 51 36 07 4
SE
abscis R 0.0434946 0.1593167 0.0454461 0.1485383 0.0459032 0.09875770
slonunit 97 23 32 33 4 2
cleaner
abscis M 0.0361110 0.1381818 0.0341228 0.1190909 0.0357098 0.08281830
sion unit AE 27 18 07 09 28 1
platform
0.9424740 0.9492067 0.8753522 0.9342378 0.63984694
R? 57 0.3694236 79 14 52 1
M 0.0052023 0.0182431 0.0020653 0.0143886 0.0085526 0.01318326
42 82 51 36 43 4
SE
abscis R 0.0721272 0.1350673 0.0643046 0.1199526 0.0924805 0.11481839
sion unit 61 23 48 42 03 5
MSE
thrasher
and M 0.0592306 0.1122727 0.0507017 0.1004545 0.0758711 0.09822886
divider 39 27 54 45 69 6
AE
0.7938863 -3.8175E- 0.8410739 0.6783454 0.55390296

R? 4 17 31 0.91369 06 5
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