1390 Jlo /4 o)les 21 o /sy M5 5 (5558 sl i

o o wal S 1 00kl b LiSIET it oo 0 51N o

foblis ) o 3e 8 2 puie desme g dlluns Al e & Gdgeme ol ¢ sl S

907104 : 5 o ot 90/2/4 il ys b

s ol (655 5LaS eaSiils (g3usliS larpile SUKG )l b )8 (g etils=1

o ol (65,55LiS eaSLails (53,5LES (slactle Sl 6 8 slskal -2

ot o (93 ,5LES 2aSils (LS (35S0 s 5 315 4 es S Bl -3

25 S sS) 5SS 5 b 5SS s 550l slapile S A i IS st sl 1ils -4
E-mail: peyman |b@yahoo.com: «s$e J ye

ERYLEN

oS Sload o Jaio (giuuldS lagias ald o aias ciwn) 5 Sl Bl 4 4o 55 85950

e 0Sola slaci s, GBL sl Ol lagi w a5 b (s50slaS (B Ho ol Hlas a0 (YL cueal 5l alis.
sat sl ple (5538 3 s i Lt dlan ) (gouaie Jalse 530 ot SIS gadhil ol sage (B
suliiul b gia pana 53 (ghladae sl Huaduy Sad B (Ba 5y (nl Lo wdlipe ke Ho ol (B5y e s
b gio gana 53 o guas puac b agon 0¥ 5 DB 2 eon Db 5 el HLES Gu sy slawY ol
Ll o, T sSHke S ot aasiia go b (o33 LS ((do3s ool S B gy 0B s pose © (ol Hskie 4 ug
L (Ho5s 0LaliS Ghss omes s o ad Slagse 680k ol & a3 Lok saliiol £ gade GLoIS 5 Bls L
s 5 Ll slasse (pSilie (lhae ot (aiensliiel 5 (35 g0l 51 a0 QLA (355 (asiee Olsie © p s
‘)‘du_la.n J_..AL‘; C.:Ju:;.\fdﬁ MemJJG‘SQJAJTL;@.‘ALMJ‘ JJ.AL‘;#JGAL‘;::Q‘JQJL‘;JJQ‘JSJLE

sl

ol a s skl lid (e sume e 4t ((3SET oyl 83l lsaals slaol g


mailto:peyman_lb@yahoo.com

1390 Jlo /4 0)las 21 sl [l 055 g (555918 sl s ey gdgeme o 76

Controlling Spray Particle Size Using Artificial Neural Networks
L Peyman®, A Mahmoudi?, Sh Abdollahpor?, M Moghaddam?® and B Ranabonab®

Received: 24 April 2011 Accepted: 25 December 2011

M Sc Student of Mechanic Agric., Machinery, Univ. of Tabriz, Iran

2 Assist Prof., of Mechanics Agric., Machinery, Univ. of Tabriz, Iran

3Prof, Dept of Plant Breeding and Biotechnology, Univ. of Tabriz, Iran

‘Graduated Master of Mechanics Agricultural Machinery, Head of Design Technology, Tabriz Tractor
Manufacturing Company, Iran

* Corresponding author: E-mail: peyman_|b@yahoo.com

Abstract

Considering safety and environmental issues are very important in al domains of
agriculture, industry and services in different countries. In the agricultural domain despite of
numerous efforts to find aternative methods, millions of liters of toxic chemicals are used by
chemical methods to control plant pests every year. Certainly, the most important issue in spraying
is the size of drops which isinfluenced by several factors including pressure, nozzle hole diameter,
viscosity of the chemical solution and wind speed in the area In this study, MLP network Feed
Forward modeling was used. Input consisted of two layers including nozzle diameter (three sizes)
and spraying pressure (three pressure levels). Output of the artificial neural network determined by
volume median diameter. In order to choose the best procedure, five methods including gradient
descending, descending gradient with momentum, Levenberg-Marquart, conjugate gradient and
Delta Bar Delta were used. Considering both minimum mean square error and coefficient of
determination, the descending gradient with momentum was chosen. After training and validation
of the network, MSE and coefficient of determination were 0.0176 and 0.90, respectively. In order
to verify the results from neural network several tests were carried out and observed particle
diameters were compared with values obtained from neural networks by chi-square test. The
difference was not significant. These results indicate that neural networks can estimate properly the

size of the droplets.

Keywords: Artificial neural networks, Nozzle outlet diameter, Particle size, Pesticide, Pressure


mailto:peyman_lb@yahoo.com

77

Sy mas cbaSus | ookl b (il ol yad ojlusl yons

o suyiaS g e gl JELL SIS 173 Hlad as s S
2y o s S s s sl JISuly 418242
@l ds LIS L st sl JSwl SIS 345 ol
G ubeun ladelS (g5 @lohd ((Susab ol (s
ool g 5o pulana LIRS was g slpan csb
38,8 5158 0 saese 5 LAd5L B sie Hlen 5 4w g9
a5 sad sl O 4 pulua slaklS
(Whitney, RW. 2003 :s.:5L.) Dropletscan. 1!
) K] P P KNP - T BN - P YOV S PN FYRR VY
doole sl (5 S o Ul 5 (S 5 5a b ol s
SLaiil 3k o s o lite s sarsly b 5 ,Lid
sl padidie 55k € S o5l B ssliiul (iule)]
53 (TT, DR, Al) sl alsl (Sosmbs (aals
(XR) coal o Sools ool gladslb b dowlis
iols el 1y Sambs 3l
= e piliacs a6 (2006) folSen 5 on
olan 4S B0 S b ol il 5 51 JHES
3 e ol ol e il P35 IS 5 5em 1)
(O seuiS LK G pnel S (s G50 S
(g (o3 53 @0 mlal (5l5) Jass alials Siua
95 8l JSES a5l 5 0 i ol s oad cray O S 00
soa0 el by oledlbl cun il 8 o aliun
a3l feadl gl 1y 50 5 A e o s
Olooa (29 JoBS sl 15 5B 858 Gupes 95T s
plees ool Lo ooy oo QLA (blians suganse
- LS suliia oy g0 ESEST (B yms Llaie (diad sa
OoLSed 5 sl 05 Cn) buse a4 &S iy
slagh s, S @ S wa S alb 5,108 8 (1387)
ool sladelS (g9, 4 5o mhas gl (B3N 5
S(NMD) (ssae s i sl Sl a8l g Ll T
oidly JEs olbi jlas Slhail(pann o gie 5k
G ol8la s Gl a8 e SN 1, Graly (SRS
B osb ol sas b B S U3 0L
L 48 el olaaisT s Jald Ly sead G350 (5518

5- Site specific
6 - Number median diameter

il e s =l o3l VMDD aal3sl U
OialS Sa S o)l slaas 5 amsly (il58) m 5 b
oo aalsas olag) (SAI S Gl e 5o by e
las (50500 (Susmalo S 1aabd 51 S5 ol ki (5 se
11 L s5lla ol lal 4y cnds s S e
(1371 i) s3L o St ik

Lok Uy el o, hd (Bt Cilaal 5l
@ounS el dliacs Cua ) Lo o) g0 o plate
6l b e OLalS (555 Y (oo Gldisy Oloae
Sl S Sl (il g ol pda J5ES s
a oY Gldig ol Sl Al S len slag )6 SIS 4
5 oubie slas Il b olobd S 80 L ol ge 1,
sant s blsars slas (555 45 Slad¥ caolin s
calins (1363 sulyale) o)l st a8 oo L3
alasl L5 51 5 suliinl o) 50 pole ana 5 Gl gy a3
s S oo adbioe pge cade g S50 pRBL S
Gty phas cdie olhd 4 o S5 @bkl Gl
I Sasabs Jlaial sl ool Lol iaias oo (g 1
Wi BSa oS l,d el an 58 1) aas ce Siul 38
O s alad cuads B wdS oo Jsb gt ole)
s Lag] Gad SES S a8 Gage 50 58 o ok
Sy e Sl (Sanab

o6 woliil o) g arw Hlaie 5o J5L g
IS o Hlale 5 SIS 85 50 Bud (55, Gl gy ity
9 =9 (oL Slaml juiaple RS 8 gd o 590 Bua
Wi phlan S paale (Rl L)) (sLlS Hlas
S il o 5o Hlade 5 @l 5 50 i
58 0 I8 4 s

Lol o oo 1 aleasle3T (2005) ot
XR)L so i S Al sl dobos Jlga
sl (A* o505 5 (DR s 500 S (TT)2 50,53

J‘S@JF@MGJ‘SJL&JJJJ}UJ&).J‘J

1- Extended Range Falt-Fan
2- Turbo flat-fan

3- Combo-Jet flat-fan

4- Venture Flat-Fan
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1- Multilayer perceptron
2- Back propagation neural network
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