Downloaded from necjournals.ir at 11:39 +0430 on Monday July 8th 2019

€Ol 551 @i (Prgp = (ol aslidad
O-YY daxano NYAS ol.u.u.l‘a Al D)Lo.:) AR 0)9d

Sl 195 colo 5 dilol 38 Dyl > 0 w3 Jw g
(S (il 40U b BT S pan (8551 9

SPlke Sa4n o’ (couts 6y WL T X g i jo denT (6 pinn Saea’

2.5

@ jeme S gy (oo ol S 3 Slos () Sl 35 )
J ool | b oyolaingd (g )b 55 oA go g (b (Ggarer 0SS yolte
3590 slo S ialogl 3,90 SIS )3 sl 00D iy (Sgian as S
9395 Jsb b Aol dlwgey 008 0,33 Ol dlwg & o 3 Js
4 oIS oo degazme (390 Sl CS 2 1035 0 (b (S 5P )5 S
(s &b jl g (ghwge i G pgmod (LSS oA gex 53 9 caey Ay
Syan Gugbs sslate 4 lad )Li Bl 6353k (o) b &Y L (95 »
P35 3Pl Bran sl s Hiole)S dlob dbusg & o) 13 00l 03 (65
ol oS (a9 A o3lissl ol 085 (5% (slod 9 (S8 o
0 Wbl glod cpdaw (glod b Copuo daro (glod i Ho> il ol
Ve (ojgel yokate ) laodl> ggeme jlao 1 A dgds idg loj g Jobs Jlw
i) gl 2B S 8 eolial 3,90 (e litel o) Ve g alofl o>
(MSE) s lasjo (:50be 5 (R?) (ed > sl el ) 4 o Slos
5 I s i & MSE 5 R2LN0-V-) a5 s 1 ooliz_l
03— 0333 Ol 5l (65l Bymime (e ]y domS g e Y
i 4 MSE g R2 LV em1 V=) Jlisls sl i (g5 lolus Loogs
L ol i & MSE g R2 L AA-0-Y=\ 55U +/+ =¥ 5 +/23 |
OSeS S3H Spas npin Slp e @l o Gayie < fo V) 5 /A
W30)S )l ol 0,8 oy i5ve (sled g (oS

Wl & ,U
YA/

ooy G b
WA/) +/VA

1S Olals
O «lod
Esan guas 4Sud

&l Bpae

OloyS yal Al ol&uiily ¢(galiS 0aSd (uimmmwgn SlSKe wdize (i (geodild )
(Jgiamno 03k 5) (ylo)S" yimly dupei oSl (65 yaluiS” 0SS cpiunnmgn Sl awiino iy Hboliwl ¥

h.mortezapour@uk.ac.ir

ObosS yimly A ol ¢(6559liS” a1 (ppiummgny SHlSe (wline iy Hboliwl ¥


http://necjournals.ir/article-1-1124-fa.html

Downloaded from necjournals.ir at 11:39 +0430 on Monday July 8th 2019

lel ‘_;}‘)Jl AJ)M;/ WA liasls oF oyl Ve 090 4

Aodo
ars g b @S Corto g ol ) edizan Jlo Jsb 3 olié oty glldS glo s
£S5 laiza [YV Ve Jad Lo Jyus MBS 5 0)90 Jsbo 3 olS 0l 5 Jelge 6lIS )3 s |
NLFemhe s900 g ol Vb oy 48 35 53 St 5b a2 L3> slaygitS 1 (g)luns 2 S (08
i Oy 48 09 o ) (Sle (imgl s [VO Y] g5 e Joli |y g5 slaaiza JS
(slasyio sl oS Jb o cw | Luwd glacdaw 4 by slaldS cuis o aodlys
b cwlio (—isle,S sladileluw l oolauwl [V ] Cul Bymny 03lgs (mosd 365 5 s Cd g
Sy glaols > SIS 31y bz 13 iy baulyd (99,5 w23 sl Sl el comly sl o
sl S oe) 36 e phihes Syl e plio (s cdgw glea .l Jlo
55 51,8 ealaiw] 350 (LU inle S ol S )3 Ml o 0D (g5 g S yed [VF]
x5 3y90 ballS (13,5 )5 (gl csind y53 55yl glroiS par Sl odlis L diw ) cnl )3 [VY]
@l SIS @y a5y95 Slo)S (650 Jsl glp olen g of wlelw gg gd laB S )5 ool
o3l s 4S5 38 3 SIS (35 )5 (sl e 5l wlie (myp VY] cl 00
2959 womm o 4230 VY dgan 10 AldS lod oy 10455 Sl 55 0 (55,0 5 ol 1L e |
IIY] casl ails

D] 0035 (Sl 5 alond (S0l (alo)S 9o @ Gl |y 568 555 55
Blobos i todimd 51y dlge ol 1l Wl lie Koy 0 HS @ boyS (65lw 03D (gl aS (o0lge
Silwopudd jolate dy odimd JB 405 dlge 5l eolanwl [YA VY] 0pe 5 S p5 0 0ad 485 (sladly)
423 0 do)S jluwo 3> alolw 4y joome AL (slod a5 wmd oo (LS (15 13 Syg> 5
Age bawgs )l L3l a0y VY (prizren ddlioe b 3 (Jgene SIS S 5 jin (ogrds
Sy ol (etdyon Ltalo,S dibolus 5 ojlo dsnd [NV ] sl 00 )55 s 3 Lo S jlso e

VPhase Changed Material


http://necjournals.ir/article-1-1124-fa.html

Downloaded from necjournals.ir at 11:39 +0430 on Monday July 8th 2019

v e Sy (ale)S ol )3 @)l 03D i

P TRNSYS 58l b 5 ol (50,5 g oy Sy g oS sl (35 s oS oz
Sl S obeyS 5l JelS jeboas ilgi cad ailolus a8 oy LS (i Sl sl e d 1 50
Am e iy (Sl & |y SasS GBS Sy 5yl sljly o 31 eolitl Lol 8 wgi |y 55
YO 9 P¥/A (ol d ;0 iy canSoyio Voo g Ve S5 (gl iole )5 dilolu (58,54 &Blg 1
[A] w3 o i8S 1) (oolasdl (cladis o 2o y> BV <0 o VWY/EV ( ygl 13 g oy

Ol oSl (s e 5 (s Lly) glsiinl jolate 4 (egiias (omas (sloaSd Sl edlitu]
sl sbgy b dlio ) 48 35 5 00 4S54 ailols b anl B S (298 5 93909 (sl pusite
Cos 153 5pS slois39y9 5 Sl oo bre (335 & 0] 13 ey )5 25Le (g5l ed g 5o
2 ol bl doig) 5o b duglio 3 (egian (as aSud (giluand sblie ) So> (S YY)
3 G 2l g g Wl 0 45 ABlige () 350 Sladilels S (slas] B 550k
SBUbe) 5503 & Ca s Ghoy ol izped a2 plsl ) dilobs (6318 (Gl 4l 9250 L)
5 (Souanr (pas &Sud by SeS 4 W] cuwl (g Slatel el Gl pow po (5ilo e
V1= Gnoie Ol 5 e i8I (55l Byiae Jlaie dioBgn (gilwdinge Sl by,
srmas S g jledlaiwl b balls )5 (o6l (Loles ke b 595 2 2ouRReR
A Ol digg Jd b laie 4 ¥-F-) ldle b aSld Guisd () 0 &5 €S Ojgo (Soan
O 98 bl il 8 Ul jygliS WIS 3 (egias (oas 4 jl skl b Y]
DAL ) Soye sbojsio g SIS J51 gl il

Wi (95 U 4y (oas sbsaly ) asgeome Jolds (il jie (B lbcun) (mas slaoaSud
o3l (w3 ly Jdo cogman (98 o blosd Jats ob 4y (pguST) dul & powge plalaly L oS
095 &S Canl Oyg0 (2,8 (o0 Dy (95 2 p3 &S Sllas Caw] asj cras S 0ud
3 943 o ype S e @l Sl ]y o S oo e Cowl odpwy Jobo 4 a8 1) ola 6399 den
oy Lg b o S 4 iy | e laaS S WS e bl ) G (295 Cals
OSee Y 93 ool (e (pizmen W) U (29 b 4V 5 (399 &Y cupu 2kl g ol
S S giman (omas 45D op P ghie [V] Al 4 dh ogrg Gley Y dp b Sy el

s &b ) sl (b aSol 4 ds g b piomen [VA] 0 bl 0 Y Win ey iy


http://necjournals.ir/article-1-1124-fa.html

Downloaded from necjournals.ir at 11:39 +0430 on Monday July 8th 2019

lel ‘_;}‘)Jl AJ)M;/ WA liasls oF oyl Ve 090 A

oldlgn 5 ol sl yialll e 9 ilwand 0 |y GAhB e aYue Gy
D90 yg iy AV S bl et S 3 B cpl o U] el edly i cglite
D9 Ceow 47295 5L AgS B oy g Al g Cygeo 4 odld aSLS pl j> .85 18 eolat |
b Z9 (2953 0 X 93959 530 8lpd b 4 x> (g (ae 4SS b oo JUSH
byblie A% Collae 23 4 Sudp pSen slo b a8 il 79 bly (29y5 4 b

o] wsl [idgs
5l oalai ol b o yslaiogd (s iiysd CoU 0aS zen g (ot (Saenw 0115 IS o 4 e AilS
Al ) )LJ d)g0 Lglo)f cuu;LO)] d)g0 45%).) Lo | ol t_S'“JU’“J ESga s oua s ds.w)
el (oSl (SaS o525 S g 59 oo 53 (b y8 ol Laus 5 0 0,85 Ol by
Cygwody COS 0465 ged 30 § oy duwwgdy 0055 58 poke dgazme (950 S ¢S > 05 o
byl yis )ubwu‘ui 0, Sles doni)d 5 CoU 008 e 50 Jlw ubpc\fbu] il 0gr ot o5
5 Gyl JESl SYolre fpusd el (5t (slod g M dyed ol i b LS B oles
G5 )8 (5o cpl 5l Ban dU LaBl e sl (60l (sud et inle,S dilolu oL (silude
SiPl Gy nsid y bl GGl Spa e Saugin Gln @Y L2 Hope p e s Sud
lod adygs (B CAd @ drg b ol (gilwe it (e slod Gizmen 9 (SeS (SpyS
9JL.M: ) WS 30 slod g )ywowé»@mu slod b C g e Lg‘yz’

Y Multi layer perceptron
Yy Feedback


http://necjournals.ir/article-1-1124-fa.html

Downloaded from necjournals.ir at 11:39 +0430 on Monday July 8th 2019

A e Sy (ale)S ol )3 @)l 03D i

b 9y 93190 )
Sdg Julo 7 bl Olaskis
Slaios SIS S )l b 5l b 5o el jolate &) ¢ 3590 (b yo3 koS loles
o s Al flo)S el dedd ol piw s gu SWlKe iSu 10 mye o Vo A Colus
2 S 5L 0590 (2lo)S (g5l il do 3 Frodgis AL B &S ] oid Sl (gozu 4 dilol
2 O3y odd 003 (6550 5l eslatwl b 1y (wgemde dpd =Y+ (glod diaS L) yliunsj (sl
Coluob) (o (sgape 003 pota Jolis csaud )53 (iala)S bl boles (el g Jgbo
Syt oS gen ol I Yoo b b L) p)5 O goydd (50 (ppe o V/OF &iloo
Sl oalis 11 (g4 )53 218 58 e g, Jobo 1 - bioo Ol Guoy 5 e 520 ¥ Coluas L) c59
Jae 3l ol e kg oS 1y (s T Ol o ol )3 &) )l ol Sl a8 (46 g5
oS g Ko 30,5 o ey ol 0pdd Ul (slod LIl o g (yie J3 I Sl
048 035 sloyS Cuwl Jatle (e &y polaie 93 (sl & (gladiad D gy (19 ST (g5 po>
L 59y Jsb )3 coriiSzen ol (wiomen an3 oo AL lazee 4y dgp (135 350 b b Job 3,
31> Gl 51 5o )5 s 9 200 1) syt (5 o gl S Sy S iyt yg ol
Sl 0y ()5 wAIS IS yale (293 9 (63939 (Suiw Wy sadlgl 33,5 (o )l 035 )5
Kol jocme Bile Sl by 4 (Aed)e 0I5 o g

e B Job 4 )by s L b SIS S ol piale S gailels (o)l polate 4
&5 o iulojl )3 yie YIVO s o g yio V0 LIS gl Coond gl b y20 YVE 540
LIS oLl Cundsa) ab aislo GloS pial e oIS g Sl 50 (g y5>
] elo s ] Al wld (18l e 520 WOS )3 o ) glis,) 4 57 ©06(E[BD © 14N
bls olySl sl bw 9 ol o cdaw o5 45wl e (il TXF alaie s L
Diale,S ccailoly Giliseo (elinl (g8 8 0350 il =V S5 b ok gy e s Vo Caslis
oS ger 5 Oyl (g033 (e LIS JB (Ludd Sl sl o ) JSb g siyst

Amd e oLt ) Gialejl plosl Jlo 3 1y (g3


http://necjournals.ir/article-1-1124-fa.html

Downloaded from necjournals.ir at 11:39 +0430 on Monday July 8th 2019

lel ‘_g}‘)Jld.i)J;}/\\"‘\? Obanls &Y ojlas ¥+ 0y90 e

(G5 Liale,S ailels (Gl ) S

Gialasl Bl yd 5 00l ceai oS (3luo 38 (3e 5 95 AT ez (o

4 bgpo slatoles] sl IS 5 L 3y00 (o tle)S el chliseo (il a3l
250 od b (6,503l (ola yial )b 28,3 bl WAY Lo olo sidwl g yete o 3,50es L)
lod wiliste Goc B 5 yisee 31 O (glod ciliste gli)) dw ,d allS S5 (glod Jolis yiule]
S35t S5 (So S (S5 Bpn oJ55 5 0355 5 e gl (S 2 yg 5 o0 s
a> ) o[V <83 L SMT 160 Juo glod sbo S il calisee blas p3 bod (6550511 (¢l
Je Loy el G &y haso (woma b dayd =Y BV 5803l godg00t0 g (g b
S 29 Ay A gl yawsly ol ads edlawl (! 0 Ko awsige S i célw) TM-1323
S0l (il ud 13,5 o S AlIS 005 adied g (SeS 5Sp,5 Ll I eali il b &S
R OlyVere be gpSojlal ogioe ) @payte Sy So 8L yio)Vow o b ded jo5 00
yolg pinounsly S b .S 03ll (el o TES eS8 ps célu TES 1333 o) mjposio
CBY Cpiood 5 g e U A (go3gaxe 13 & o)d +/0 L)y cpusd <85 b TM-1510 Juw
PSS o dige S s Sl ) ppel B0 B Fe codgde 1> do (3 /D by AS (g S0l

ot | (glagblio B+ Jloj slaalo 1 )5 (S8l (S (5,5 (s g < sl (0]


http://necjournals.ir/article-1-1124-fa.html

Downloaded from necjournals.ir at 11:39 +0430 on Monday July 8th 2019

A e Sy (ale)S ol )3 @)l 03D i

B3 |y SIS Sin oS Lo G-SUN GS-GMBIOL Jie lgt zxio ety <5 w1305
5 .)L. sy d);o)".b" LS])’. 4»1.» 2 e Ve U )M d)ﬁfo)".ﬁ‘ 039450 g Juo D +y d);ojl.\il

2 35030 S l3 513 (slo,S s (65138 e ¥ S5 1t a5 IS, o] plos o

Amd e s | ‘_,;bnlaﬂ sleosly cuily

adgl sloosls cuils b 40 09290 sl lnl g Lo slo Kum (6,5 ,18 Jxe °)‘BC)]9 -V s
a0 (555 dwlxe
D] a08 dles V gdlaly jl aseiio Jloj il j3 ()35 0Md L pas b oid 0,35 )l (455

Q, =m.C,(T,~T,) ®)

T ‘(kg) o JBb ;.j P2 m ¢(\]) O ol Byan b oypdd )l (65, Q O] D as

1 T p
S b §0ad Bpan il b () e S 5 o e slod i 7
LPlael canny Y da) | glojm(dpae ol xio 25 g b ol il o (S8


http://necjournals.ir/article-1-1124-fa.html

Downloaded from necjournals.ir at 11:39 +0430 on Monday July 8th 2019

lel ‘_;}‘)Jl AJ)M;/ WA liasls oF oyl Ve 090 VWY

(v)
T
ECons = I‘I: F)Heater dt

OSeS Ghrae 5 p o) S5 58 0 Gy Sl syl bl ol

Heater Cons
0195 xSl Sloj odjl dt 5 (598 (o Soilul yaly yipems 315 Al g &y &) (W) (S
(ANNSs) £guas amas LaSWS

5 il jsbatods w1038 (g )ll (LMl 533 69N S Jolis (e 5imn (as sloaSs
Jislow wlod (egias (pas SdSd )59y ool b Cl i lagygy 5l 4855 pledl
9 Slye i« BImren (5L )8 zen (2 Shy S b gl Jre (Bl ey
[YV] ety walgs 1) (las e b (ad le b odomy (blas oS J> bl gy mpoas
Sy 09y e 8Sud LSl lolid 5 golSodls odomy 9 sols Pl I (ks 5
G o slino )]0l 53 1398 oo 03lats | (o5 S9el (SlogSIl (slise 2 il (sl NS (g5l b
298 50 o S Cwd 4 (0 Clox & (J)90 53 9 00 (275 (was oIS sl (g
olhe Clgx dad g (aw (b9 jleliil g (Y g (95 ) (s 4SS sl el s |
ot Sy lie J> ol jridn Y s (sgiae (ae b &S [] 58 w85
il 653k o9y b Y Wz (g (mas SaSud I 305 (nl 3 Ngd (o e
2o s 1 sretie Lad JLasil ey 02)s5) 4 Jgons yobo 4 el (pl i eoli s
Pl Gl sloa¥ (slagyjy pabais 9 205 B 35500 03,5 i JEI3 & g e 4 Jo
don (glod cdudh g5 Ll S ol a5 (gl 395 53] ol Slie omas 4SS [¥] 5,8

w95 9 Caws] olej g Jlw ) QS 50 gles (83 5> o.\;.lfé‘g aw glod b cus yu

yArtificial Neural Networks (ANNS)
YBack propagation (BP)


http://necjournals.ir/article-1-1124-fa.html

Downloaded from necjournals.ir at 11:39 +0430 on Monday July 8th 2019

W e Sy (ale)S ol )3 @)l 03D i

OSpS Sras 3Pl agied jp dlols baw gioad 0333 Ol I (Bras 5yl Jols aSud
ol 0dd 031y L ¥ S5 0 oS cdiiud Gyl 080 (e (slod g (S

Ol 0SS (it sles 5 (Bras 55l (it soliied (gt aVain (estan orae oS0 ST S0

Cales 3 4 g joykild Job 53 )b o adB Ve tleil saedls gyglaen g el
Glp oy Ve (il sl odly 5l o> A ggamme 13 .50 (g )glaen lmodly g pe VFV.
L83 )15 oolitul 3y90 4SSyl (gl 505 Aoy Ve g inle]]
2,5 05dley amlio atels )3 1) ] Wb s 590l 3 adgl p1B claodls (65,5 51 L3
Wb asld ogs 3,Sdes Kl oo pl (gloodld b ol yon (6,30 v yoS a8 cow | o ol ol s
Ot (Pl Y )3 008 4S5 [« = V] WSgeSiw b 2l (295 Sl aiely izmen
Al 1S m (B0l 56 Jobo 53 aSs damosly (9,55 Jlo b g0 )3 s yis0 55 & (£y95 5ol
O D s i 53559 ol 8 1 5 e 33,5 a3 S gl s 5
L8] 53,5 o ookl aodly 3,8 Jlo i (6l ¥ ddles 5l g bl o [+/Y = +/A] aodls a5 diels

(v)

X=X_
xn = v — \r{nm ><(rmax _rmin)+rmin
9 Ao plie iy 9 e ooy ool X gl g o3> X ol ,o &
min max n

,,,,, r. 9 r 9 d..:.]9| L;Lmal: 4.....@5
m X

in ma:


http://necjournals.ir/article-1-1124-fa.html

Downloaded from necjournals.ir at 11:39 +0430 on Monday July 8th 2019

lel ‘_;}‘)Jl AJ)M;/ WA liasls oF oyl Ve 090 VY

Eras $3Pl Gnoie » O n aYNe (Sehas mas 4Sud Cebl b)) jghted o]
boyline 1)l 085 (550 slod g (SeS (S )5 (Bmas G5l sty piuleyS alels
i polie o as dolee (R?) (i wsod oy g (MSE) et @lapo (ke &bl

[¥Y V5] s oolisal byl adly polie g (omas 4 Lawgs ond

(¥)

g . 2P’

()
n — _ 2
I DIRCECEL]
o S el i ae el sS4 base (Bly (29 STl jaddye IRy
i ]
g Sl sloiryp bosio ciiin oo d el sl @ b dSed b g edd oot

jlmas &b By Jdod jolateds .l (29)5 lagSloliad [ g a0l b 5 00l o i
035 03lial Y+ VF e MATLAB sl

&9533@&3 Y
th“sefm Sl (i p

PSS 5P 9 ey (phale)S lble (Bpas s5lg Ol 0 (e slod il
G dag bl oad ooy lis ¥ S )3 (dr joy geo A U el 5l ae £ el ) b Job
YVI¥O bod digeS 5 ol 5l s £i¥e el ) (woum w4350 DVVA 3500 (slod i ( JSUS
033 S5l g Jhgels (SeS (Sp )5 b gl sl )3 05 o A sl 3 ugradis 42>
2 o5 5l Briae 5 Vb il 03g) Al &l paeli 4y 2B Ll 4 0l

O el 295 0 o)l 5 G 9 00,5 odaliin slael Yi¥e Celw i U il adol slacsle

yMean Squared Error
YCorrelation coefficient (R?)


http://necjournals.ir/article-1-1124-fa.html

Downloaded from necjournals.ir at 11:39 +0430 on Monday July 8th 2019

Vo e Sy (ale)S ol )3 @)l 03D i

@ o O el jlccnlod S el |y A8 5o 5y90 (clo)S oloiir (SaS (Sp,S wlisly
52U o 035 5 (S5 3 51 Bymae dame om0 £S5 5 OBl gl Ly asy
9 Jj)ti" \Y/RA b).¢>.) u)}m )I (W) U':AL k.))l)> céw)b Cawlodd Ln39.uo css uly@ 9 039{

Db Jsbo 5> Joi8e YEIFY (SaS (S5 (8 pae (555

D (SeS (S p 5 5 Goudyer (e )S Aol (B pae (5551 5 Dyl 038 35 (sles Dl pas - JSS

83939 A18,5 )15 Shjgel 350" lsS o Spig) bigel oy gSl g W odly ¢ 3o ol o
wloles (555 5o 0113 it raas S 1 25 4Y sl o 5 Sl o S 5o
275 el ool slaaasitio uol (i slod 5 (SaS (55 (55 5] Brpas sid B

20,5 o odnlin N Jodo 0 Souas uas aSud HLdle 40 edlatwl )50

\ Marquardt Lovenberg


http://necjournals.ir/article-1-1124-fa.html

Downloaded from necjournals.ir at 11:39 +0430 on Monday July 8th 2019

lel ‘_;}‘)Jl A.J).w/ WA liasls oF oyl Ve 090

\e

Eran guas S il ;o eoliiul 050 )25 slo el )l 5kl sladasiie =) Jeax

Shre Byl SSlas Jslo= oeSile (LSRN
Standard deviation Maximum Minimum  Average Parameters
YV /Ay Yoo YEY/A- JACH S VRIS AT RCRY
(o
O/AN Y#IAY o/-# TS (ogbs a2 )3) Lame Loo
V/AA Ve f/-y (A6 o) ol ey
Vg Yv/va Ya/-y ARTAYA G ys5 00iiS ez gebaws Los
(o gemdes 42 50)
AXY ARVING A YYIVA (Uogamdis a4z ,0) A5 Lo
<A Y \ Y (435 5 o) 0aisS S aite ol (o0
YOIV AR yY- (ai35) (yle;
\lla4 \Y/AY A\ (J5350) (s9ey95 (5551 S pae
YIVY Y#Iff VY (J955%) S5 S5 6550 S pan
\fAYd TR AAN Ya/£4 4> )0) Oyl 03 5 sles

(o gamndes

@l 9 00,5 o3l | s )Lt Bl gy (6350 w8 b Vi gy o 5l 4 (b9l sy
b &bl g tansig Jad e Jinl b g 5l baS b plod gl 5w sl Y ) culls
2B Al Wbl B e 4Y 3 bayg s dlaes ST .as a8 )S a5 9,5 &Y s purelin

&S ol ..\Jb|9> )9>9)\ng )I)Ju»ud.]im,ou] JL:) )L:.Mag.)‘.h}‘).) ‘;9 W J.th|9.’>u u9> LS).S.)LAA

Sac (omas 480h 3 Sles ¥ Jodo [Ve ] 29 o0 aSd (6 04y paond (S g Chundl 4y oxie ()]

w23 o0 dl) (55U lasslese sl )

\Over-fitting


http://necjournals.ir/article-1-1124-fa.html

Downloaded from necjournals.ir at 11:39 +0430 on Monday July 8th 2019

Y

e Sy (ale)S ol )3 @)l 03D i

055UsS slaslone (sly 0l (905l (mas sloaSis 5 Slas s - Joda

o o yS s Sy (oSl @V sloosy  salis pSojluil gla el by
Correlation Mean square error Sl
coefficient (R?) (MSE)
-jay [oe-XY o
<A [eoneY \e.
AN [oe NV N
-1Af Joonoy Y- Sl (Bras 5551
MW Joeeqe Y. S5
AN [+« +AQ Yeo)
AN [ooe\Y YooV
«/AA oYY AN
LAY [«+\Y Y.
AT [++-OY Y.
o e o8 S OSpSS (Bras 55
AN oY o-)
AR [++\¥ R
AN [+++YA Y-\
./\c} /¢.‘.V \.
- IfY [+++N\O ¥
-1aY [ERRRIY V-0
LYN [+++ V) VO-0
< IvY [o+ A Yeod Dl 03 e sles
AN ERRRA! VO
QAR [++Y¥f- £



http://necjournals.ir/article-1-1124-fa.html

Downloaded from necjournals.ir at 11:39 +0430 on Monday July 8th 2019

lel ‘_;}‘)Jl A.J).w/ WA liasls oF oyl Ve 090 YA

aSLl sl vge 3l (S MSE Jlade oS alS g s oy jlade (om a8 iol3dl
wlobo (6550 Bpaa o win sly odel Cow b e yiag el A cnlio (Bigel g
Gy lo W g AL ply iy & MSE g R2 L Y=-\0-) [l b 4 (g 505
boply Gui s 4 MSE g RZL A=V =V jlisl b aSd (SeS' (5p)5 (655 Bpan (dniing
5 AL ply a5 4 MSE 4 R2 L V0-0-Y=) jliilu b 45 cpaizmos sl </ ++)F 5 /23
Dbl @yl 0,30 (35w gled i gl |y donaS o iag oo/ o))
5 Sl slaesls bae > g5 (shaesl Siaan S 3,Skas 2 5 sl
&S Wl oo Caw d 4 By S5 ol ol 1 ol oy yiag Caw L osd o3l L3 Y 55 B JSi
Vb sl pd 1315 2 ogMle (Jdo b g7 0ad (gilo 4l g (Bly polie (yple s il

A3l yho 4 Sdj e jl (2 ye o yieS gl

S ye Giale S alelu ou gilwand 5 025 (Bras 655 (Swren -0 S5

Y a9y 4SS Sl eslinal b


http://necjournals.ir/article-1-1124-fa.html

Downloaded from necjournals.ir at 11:39 +0430 on Monday July 8th 2019

A e Sy (ale)S ol )3 @)l 03D i

WY 2z g p 45D Sl odliiul b (SeS (S5 0ad (Siludnd 9 (228 (Bras 55 (Sunen F S5

WY a9 e p 4D Jlodliiul b &)l 0035 ()35 00d (iluannd 5 (028 (Slod (Sharen -V IS4

Silwand glaodld 5 oy slrodly o oS BMB] Cuwsling V 9 7 b IS5 dw jl oS job jlen
pol opl il 000,85 G s b bd Gl s (S5 alols b diodls plad (65651 )8 9o 0l


http://necjournals.ir/article-1-1124-fa.html

Downloaded from necjournals.ir at 11:39 +0430 on Monday July 8th 2019

Ol 85 pds [ IYRS sl o ojled ¥+ 09 Y.

S5 4o Y

0diiS xax o (slod O Ce g dod (glod e jon il il Jold (64,9 Can (gl ALl
Slobow (8yas (55l Jolod &b (2955 5 Gloj 9 Sl (23 SIS 31 (slod 05
A (bigel (sl ings Syl 0,83 (350 slod 5 (SeS 5P )5 s (55 syt
2 Sellad @l g w0 5 ool ol ez )Ldiiil (650500 02,981 b ¥tz (95
yopurelin s 2 5l g tansig e e Jlasl ol g 5l baSis plod gl (25w slaasy

ool | a5 5503 4l (195 oo codel Caw by gl & axgi Lo a8 5 Ll 0 >y, Y

o S Uy o da iy gilwa i Sl S lsaeas SEF—as (o A 3
Sy Aol (Brae 55l S j0 w1y 615 i Julge cod 35
4 MSE 4 R? jlade J.\..{LA)’] ol Gl aS ol &l ases p yige VIO sl b aS s

aSud (S8 (Sp)5 (Bya o 65l smiin Glp am g g /W [N plp
oo VF 5 /AL plp e 4 MSE g R? Jlade iolesl cpl (6l a8 V=Ye=Yem) Jlisbo b

as YO-0-Y-) )%L.»QAS\HBQ)\P ox}:} e ‘_gla.) SR L;I)g EC IV RIWE IV

D plis fee VY 9+ AAL plp iy 4 MSE g R? Jlade Siolesl cpl sl

&b

Jos g 455 (WY oo )90 p8T Lo ) ccous o 58w | (2 s o paipe ( ST [V]
Ol o) (390 adlllae laodls (i by Llod by, 4 (Sl LS Jgame (5551
FA-YY docir ) oglesh &Y e (5505458 (sl pile 4yt o i) oL s

P Sy—an mas &S4b 3Sles L) (W) sl (Slle 5S1le Ggpgi— [V]
153y90 adlllas) pg SOl Jao gl b o aulio g &iljg) JS (oa B0 LGB (nibe
FoFY doni I olas @ e Sl S35 405 {3 g oS

oM S ploj Sde (12055 (WWAV) o b e so ol ¢ 658 > dozmo 5y [Y]
Oy 219935 (6350 adlllas) (ae aSib g Fouels ol Sl odliiwl b olié Slge
Sl Lo (o igee ool eduin cigam 155150 9 (55)9liS oy le (o diges (o 0,8
e (0938 oL ¢l (ygrljlSie 5 (g5)9liS


http://necjournals.ir/article-1-1124-fa.html

Downloaded from necjournals.ir at 11:39 +0430 on Monday July 8th 2019

A e Sy (ale)S ol )3 @)l 03D i

3 oslital (39 cawlio areis slp (225 §)line (VTAP) s poel (coiie oy e [¥]
Ol 558 0oly il S gl dagSUl gy bl capr AV (gt (s A

b jya cile Comar (SlSe @i o8 (dnpia (WWAY) lie (S, s Ly (0]
W9 5 shpgltsS G 485 S0k e gz by (seias as aSud i jl el |
AAAD doxio ) oyl XY s ¢l

0,Slas o ypr dWWAY) L a0 ¢ mn o oy > (§Dgam B0 s> ¢y50 o3 yo Do olin [F]
(s Mo put3 (gl (93 5 Sl3 gl ()l cBLL Blob 4 faone (b yob S Sas
YAM-YVA aan F o)Lo.JB v J.l> ‘(.)I)"] kst Gt

[7] Assareh, E., Behrang, M. A., Assareh, R., & Hedayat, N. (2011). Integration of
artificial neural network and intelligent optimization techniques on world
electricity consumption estimation. World Acad. Sci. Eng. Technol, 73, 690-
694.

[8] Attar, I., & Farhat, A. (2015). Efficiency evaluation of a solar water heating
system applied to the greenhouse climate. Solar Energy, 119, 212-224.

[9] Azadeh, A., Maghsoudi, A., & Sohrabkhani, S. (2009). An integrated artificial
neural networks approach for predicting global radiation. Energy Conversion
and Management, 50(6), 1497-1505.

[10]Bal, L. M., Satya, S., & Naik, S. N. (2010). Solar dryer with thermal energy
storage systems for drying agricultural food products: A review. Renewable and
Sustainable Energy Reviews, 14(8), 2298-2314.

[11] Bouadil, S., Skouri, S., Kooli, S., Lazaar, M., & Farhat, A. (2014, January). Solar
energy storage application in Tunisian greenhouse by means of phase change
materials. In Composite Materials & Renewable Energy Applications
(ICCMREA), 2014 International Conference on (pp. 1-4). IEEE.

[12]Chau, J., Sowlati, T., Sokhansanj, S., Preto, F., Melin, S., & Bi, X. (2009).
Economic sensitivity of wood biomass utilization for greenhouse heating
application. Applied Energy, 86(5), 616-621.

[13]1Esen, M., & Yuksel, T. (2013). Experimental evaluation of using various
renewable energy sources for heating a greenhouse. Energy and Buildings,65,
340-351.

[14]Fernandez, F. G., Camacho, F. G., Perez, J. A,, Sevilla, J. M., & Grima, E. M.
(1998). Modeling of biomass productivity in tubular photobioreactors for
microalgal cultures: effects of dilution rate, tube diameter, and solar irradiance.
Biotechnology and bioengineering, 58(6), 605-616.

[15] Ghobadian, B., Rahimi, H., Nikbakht, A. M., Najafi, G., & Yusaf, T. F. (2009).
Diesel engine performance and exhaust emission analysis using waste cooking
biodiesel fuel with an artificial neural network. Renewable Energy,34(4), 976-982.

[16] Ghosal, M. K., & Tiwari, G. N. (2004). Mathematical modeling for greenhouse
heating by using thermal curtain and geothermal energy. Solar energy, 76(5),
603-613.


http://necjournals.ir/article-1-1124-fa.html

Downloaded from necjournals.ir at 11:39 +0430 on Monday July 8th 2019

Ol (550 dpis [ VYRE lianls & ojled X+ o9 vy

[17]1Ghosal, M. K., & Tiwari, G. N. (2006). Modeling and parametric studies for
thermal performance of an earth to air heat exchanger integrated with a
greenhouse. Energy conversion and management, 47(13), 1779-1798.

[18] Haykin, S. (2008). Neural Networks and Learning Machines, edit Prentice Hall.
New Jersey, USA.

[19] Hecht-Nielsen, 1188,, uu))) 0O mIEEITVVSS mMpppggg Uuu  WWWW
existence theorem. In Proceedings of the international conference on Neural
Networks (Vol. 3, pp. 11-13). New York: IEEE Press.

[20]Jaber, J. O. (2002). Prospects of energy savings in residential space heating.
Energy and Buildings, 34(4), 311-319.

[21]Jakhar, S., Misra, R., Bansal, V., & Soni, M. S. (2015). Thermal performance
investigation of earth air tunnel heat exchanger coupled with a solar air heating
duct for northwestern India. Energy and Buildings, 87, 360-369.

[22] Kartalopoulos, S. V., & Kartakapoulos, S. V. (1997). Understanding neural
networks and fuzzy logic: basic concepts and applications. Wiley-1EEE Press.

[23] Kissock, J. K., & Eger, C. (2008). Measuring industrial energy savings.Applied
Energy, 85(5), 347-361.

[24] Ozgener, O., & Hepbasli, A. (2006). An economical analysis on a solar
greenhouse integrated solar assisted geothermal heat pump system. Journal of
Energy Resources Technology, 128(1), 28-34.

[25] ssss S o o 221 LI oo f geothermal
water using for greenhouse heating in Turkey. SELCUK TARIM VE GIDA
RRRRRRRRRILICICIRAR( )) 556-53.

[26] Taki, M., Ajabshirchi, Y., & Mahmoudi, A. (2012). Prediction of output energy
for wheat production using artificial neural networks in Esfahan province of
Iran. Journal of Agricultural Technology, 8(4), 1229-1242.

[27] Taner, M. (1995). Neural networks and computation of neural network weights
and biases by the generalized delta rule and back-propagation of errors.Rock
solid images.

[28] Teitel, M., Segal, 1., Shklyar, A., & Barak, M. (1999). A comparison between
pipe and air heating methods for greenhouses. Journal of Agricultural
Engineering Research, 72(3), 259-273.

[29] Trejo-Perea, M., Herrera-Ruiz, G., Rios-Moreno, J., Miranda, R. C., &
Rivasaraiza, E. (2009). Greenhouse energy consumption prediction using neural
networks models. training, 1(1), 2.

[30]Wang, Y. M., & Elhag, T. M. (2007). A comparison of neural network,
evidential reasoning and multiple regression analysis in modelling bridge risks.
Expert Systems with Applications, 32(2), 336-348.

[31] Zarifneshat, S., Rohani, A., Ghassemzadeh, H. R., Sadeghi, M., Ahmadi, E., &
Zarifneshat, M. (2012). Predictions of apple bruise volume using artificial neural
network. Computers and electronics in agriculture, 82, 75-86.


http://necjournals.ir/article-1-1124-fa.html

