Iranian Journal of Plant Protection Science ol Hoals  asls
Vol 48, No 2, Autumn & Winter 2017 (307-315) ol "‘° i
DOI: 10.22059/ijpps.2017.230466.1006774 (V-V-YV0 (2) VWA Lo 5 5l oF 8 lads FA 850

Of Alio 9 Souan (mas A0 CK05 4 oo (S ki b pAS g Curosr Ol g (55w o
O3l Oliw ye 53 (s Ogamw 5y S b

ol W 9" Silo) rwlis TouE e pobi | wgd [
Ol bl S (650, ozl ((65,9LES aESls HLils 5 LLska (BASS Gamiils ¥ oY )
Ol colzile S (g50y o&ils (g5, 9LES 0usLisls s 3 S g kign 05 S skl .t
OFAVA/IY 15 pdy fo b = VWAV E 0Bl )0 )

oS>

o phie dior S D gea £ 5 (B geas eas 15 Gl ookl b as)ie 50 pdS G S Ok iy s sea ) )
5 WAL Gladle s JUSe S ol b oS ol 45550 53 3 pdE G Camex SO S 4 by glaesls A plos
S e Casby 5l oz il (551 paises sl sl ke 51 e ol s el Caws 4 Ol Ol g 55 V40
A o3linl (g B e Ol g sole e Comer Ol g ($3959 Sl e Ol g b)s i 1 plE,l BL ol cgr b
o eals DL gl 2 gy Sy g — o s ke (680l has 5 W HLEE) G o2 SR L VA O e 55 31 ealiil 5 0 A5
o Sorazr @ S1 5 EY e g2 0 i diz S O B 5 i AN e B b B s e 1 Jke g2
Sas ol Jele Sler S5 sl ele gl Al 5 dde Dad Sesle gl p Cawbe Jo plonil 5 ey XS (0 e 1 oL
b e b eals 500l Julo Sl cnl 51 sl b ,Ks 5l geas AKd Jue i CBRET 3b S Zash) e Lo
YL 35 b5 o 5L 45 el s 4 /A Tl 09051 Mo o e 2 4 5ls | wm op e e BY S 3 05 03k

330 /A e s b o eiie X s O g S5 Jie 4y e O

oSl Jalse (o gnan oas BE S Wi a5 O s B 1SS 05

Modeling the population changes of sunn pest with environmental variables using
artificial neural network and comparison with the linear regression model in
Chadegan County

Zahra Dustiy*, Naser Moeini-Naghadeh?", Abbas Ali Zamani® and Leila Naderloo*
1, 2, 3. Ph.D. Candidate, Assistant Professor and Associate Professor, Department of Plant Protection, College of Agriculture,
Razi University, Kermanshah, Iran
4. Assistant Professor, Department of Biosystem Mechanic Enginnering, College of Agriculture, Razi University, Kermanshah, Iran
(Received: Apr. 3, 2017 - Accepted: Dec. 18, 2017)

ABSTRACT

This study aimed to predict population fluctuations of sunn pest in the field using the artificial neural network and
multiple linear regressions. The data on population fluctuation of sunn pest was obtained in years 2015 and 2016 on a
farm with an area of one hectare in the Chadegan County. In the artificial neural network model, sampling date,
average temperature, average relative humidity, wind speed, wind direction, and rainfall were the input variables and
population changes of mother sunn pest were used as the output variable. The used network type was multilayer
perceptron with back propagation algorithm and the learning algorithm was Levenberg-Markvart. The artificial
neural network model with coefficient of determination of 0.96 predicted the population density of the mother sunn
pest better than the regression model with a coefficient of determination of 0.40. After sensitivity analysis due to the
ease of the model and extraction of effectiveness of factors four factors of sampling date, temperature, humidity and
wind speed were selected. Neural network model was trained again using the four factors and finally a model with 11
hidden layers gave the best result. The coefficient of determination in the testing step was 0.97 that showed high
accuracy relative to the multiple linear regression models with the coefficient of determination 0.43 after sensitivity
analysis.
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Table 1. The results of ANN model with 7 input

Stage RMSE R?
Learning 1.15% 107 0.976
Validation 1.89 x 103 0.953
Test 1.87 x 10° 0.958
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Figure 1. The error histograms (right) and performance validation (left) in prediction of the adult sunn pest
populations density with seven inputs
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Figure 2. The relationship between amounts observed and predicted by the model at different stages of the adult sunn
pest populations with seven inputs
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Table 2. The results of ANN model after sensitivity analysis

Stage RMSE R?
Learning 2.51x10° 0.896
Validation 2.21x10° 0.919
Test 2.11x10° 0.966

Training: R=0.94676

Output ~= 0.88*Target + 0.022

Test: R=0.98264
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Figure 4. The relationship between the amounts observed and predicted by the model at of the adult sunn pest
populations with seven inputs
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Table 3. Regression relationship between the population of the adult sunn pest and environmental variables after
sensitivity analysis

Coefficient SSE RMSE R’ Adjusted R? p
-0.22 9.38 0.24 0.40 0.38 6.9¢e™
0.25
0.48
-0.28
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Table 4. Result of final model regression linier and neural network for population prediction of the adult sunn pest

Model State MSE R?
P Before sensitivity analysis 2.24 0.40
Regression linier After sensitivity analysis 0.24 0.43
Before sensitivity analysis 1.87x107 0.958
Neural network After sensitivity analysis 2.11x10° 0.966
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