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4- Neural network
5- Fuzzy

dodo

(sodb 03,88 40Y (35 (gl jshaie 4 (oYLl (65

Y ol o ot 1 45 2le o 3yse «SB aY cow b S
S8 jlu olS (Sis a Jood uiomed g i) (IS 4
e 3 e 55,951 Sl S polis (595 3,5 alys
3y9- gl 23Y (5551 byl g 5ol slp & sl (ol
aS aad o ol Cladsd g )haw ol 08 o )8 oolatul
Clgal (S pglie (595 59y p S (N3 Sloogad Il
il o o L3 Mol claliuns liayg0 (500 9 (5559
S5 g (S polie (59500 2 &5 S lagelly 5 Clogas

i ol ¢ rdo mlio g (£5)9liS (gy9lid 08Kl ¢(55y0liS” sl uile
)]

(Email: abbaspour@uma.ac.ir 1 gm0 g — %)



Vi0 L SSCh ) Oldes L5 5590 (6551 9 (i palie (G945 (St

55 1 Laooly )3 35250 (slacalad pas a9 4 Ay o3
X555

polie 9y (ot Jde dawgi 3u9 pl I ol Bua
S Jae ool b (iS5 Sldes jli 590 (g5l 5 (S
iobe b 48 el Wil (Shee 359y ol
W8 oolat sl )50 (LS (5955 9 55,95 5L 3,90 (555
245 D9 olss (65)0 S Bos 5 (g phay Sy Jold 055 (o
S99 9S85yl g9y el opl Il Calise Glalllas
el 48)S )3 gy 3y90 (LS polie

L g, 9 2lge
G800 ool 43 aaliiu] 590 ilgdl - )

Shaer ClplbSe w4 jaome g, sl S
@ g 00d cual Eyr WS ST S g, &5 (DGPS) (Lol
(Khalilian = 3555 solawl S8 3925 4y Cuoglin (g S0l jolaie
S xSo3ll oy wlel p gy (asls yolis et al., 2002)
dgly 9 WWemmm? glatio o b bogysee S5 o315 )Lib (sl 0
A duwloe ASAE ojlailinl b gillae S B ds o Ve S
(ASAE, 2004)

B0 ol V40 dasiiio g b gl S8 pails (e8T15 S
o bgye slaosls gyl jodaio a4 pSojlil Il 4 semme
olodes plodl glo 2 3 65985 5= 9 (it 59—
o jene y5S 15 (S35 oolisul (65,956
1559 255 S S s g s s JLa gl
£z bl hans) et (5 5] cilisin (5l S (RPM)
oz ly (ol Sl ChlSe pras (Sgo Sus g pox
Sl S Gl a8 2l oo ()9 SR (izmen g 03l B
8 il 3y500 (ol €y S Sl 5 an] )8 e
(Gorucu et al., 2001) 5,5 »

o 4 j0%0 (Bo S s G jl3a0 (]
OS5 ) S Gres )5S jelate 4o (LSS Sl gl
slaosls (goy 5l as) 0ad 03, 88 ALY Cuolbus 5 Beas b sillao
IS i ] s o3l (] oo Cawd 4 Loy ye adli
JeS s Jbo g5 sy s 4]y (559 B Gos Sl os
ol an ame a8l slaosly «SLs (3o, id il 34l duw
5 $ssel S )3 Sas oo 53 3 oo b 5 (s eSosl
(Khalilian et al., 2002) sl 68 05ly ool

&las )50 s lalojl -¥
L S 5 5L 050 slaodls (gyglae yglate 4 ool

PSS el (mghan (hem 3 ) slp ) gt o3> dcgecna
S g 635 el Jde dnwgd 4y (souny]s aBdMe 31 elo Lo
5 pole (sLadd L 5l ()l o (2,0l 5 o gime (ae
T8 (a5 e Lal 5l oolial 5 55 o sdnlite wiie
sLj ety by (Solw an Ty siate Jolos (s> 5 ooy (b
D903 (§jlwJse

b lp Rl S plgis 4 )6 Bhte (e 3509,
g 039 pdgSllanil )l 45 355 00 4i8)5 LS )3 (oSS
o U g 3jiee 0055 |y Jio sloodly Jopome polie (s>
(Kartalopoulos, )l 1) clsdly 4y Soop ol oUly oYL
13 s LA 51558 g5 (eLipisns j Bin 2000)
5 Jlod s o OB Slatns S5 4 (oiipe (gl ol
sgaime jl Laosls cuslSs adly aT )b o) plial sl o 50
I aelsd ) laegorme (bl (295 4 (639)9 slo it
3-S5y yo 3 3dgm edlil sl o3 5 (pulel 2515 o ol
s9ge 536 sl ol 53] wisilie 45 ) gy s3lé (g3l Jao
(Wang, 1997) il (656 s &l 636 ¢ (6 gl

S35 sl de S5l 35505, ool 1y o (¥4 +A) om)l
dwgs dagyp 235 cle 4 SB (53,88 Olyos it ¢lp
20 04 (s g 0 (65503l polde (gllas s 1SSl b
TYIAA GLid e gl ZVIVE Sgi5 4 Canglio (gly ZY/YD 290>
Mo (g gllad o o)l (oled (sl ab 03] (4055 w515 sl
Opiomad g (AV) Jomd BB as lade I jiaS odd (6 S o3l
Jo—ol 2Sag) bl )1y Jus (V21 +) o)ls 5 olBsST,Le
e it sl (an posinn —poraSle) (6 (sjlone
00 dewgd (65)9S LS kS leaily o S1S Sad i
13 005 iy 9 005 (S0l jualie I s s Slee
il o]y el AVIPA (S Sas L5 el 7 YIEY dgus
NSRS 51

00 03l Ly ol — 31 asled bl 5y (636 il pipes
dawi oo byl ol oo yerie seled 5l oolatwl b &S (g0l &y cunl
e ol (FIS) 5l culpbis psl s a1 (255 5 599
Lo g 53909 sbmodls 48 (sl el (b Jio S5 glgie
P45 s g e ealaiwl wiil oY cushed pas gy 295

g yS )yl (e S (gl g, (sl )

1- Fuzzy rule base

2- Fuzzy inference motor
3- Fuzzifiction

4- Defuzzifiction

5- Mamdani max-min

6- Fuzzy inference system
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3- Center of gravity defuzzifier
4- Triangular membership function
5- Truth degrees
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1- Fuzzy set theory
2- Fuzzy expert systems
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Table 1- Average values of soil

parameter
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Wet condition Dry condition
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Fig.1. Structure of fuzzy expert system
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Fig.2. Membership functions of input variables
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Fig.3. Membership functions of output variables
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Table 3- Analysis of variance table of regression to predict draft force
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Sum of squares Degree of freedom Mean square

& Ol o g90m0
Source
S 437.546 2
Model '
obloudly

T 25.383 36
Residual
S 462.986 38
Total

218.782 310.307*

0.705

**_ Significant at probability level of 1%
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Table 4- Analysis of variance table of regression to predict tillage energy
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Sum of squares Degree of freedom Mean square

&0 Olay o 9000
Source
Je 0.923 2
Model '
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T 0.065 36
Residual
S 0.989 38
Total

0.462 253.713*

0.002

**_ Significant at probability level of 1%
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Fig.4. Effect of forward velocity and tillage depth on the draft force
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Fig.5. Effect of forward velocity and tillage depth on tillage energy requirements
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Fig.6. Relationship between measured and predicted values of draft force (from FES model)
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Fig.7. Relationship between measured and predicted values of the required energy for tillage (from FES model)
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