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Fig. 12- Predicted data in comparison of measured data during field tests
a) draft force, b) vertical force, c) fuel consumption
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Table 4- Different ANFIS models about studied outputs

Co gac xlgi olasy

Cuguas U g

St d e lay e aSilae bl
c lati Sy ;e Membership Function Membership Function Joe )
orrefation Mean of ) Ls Number Type 9>
Cofficient - - Model Output
R?) (Square Error S 89,9 95> %919 5 P )
Repeat Input Output Input arameter
0.9630 0.0545 50 4,32 k> Trimf 1
0.9999 0.0156 50 4,32 s> Gaussmf 2
0.9283 0.0861 50 432 b pimf 3 S S5
Draft Force
0.9437 0.0302 50 4,32 k> dsigmf 4
0.9545 0.0611 50 432 JuRes Tramf 5
0.9893 0.0231 50 432 sk Trimf 1
0.9188 0.0286 50 4,32 k> Gaussmf 2
§O5E (590
0.9217 0.0326 50 432 s> Pimf 3 Vertical
Force
0.9324 0.0422 50 4,32 s> dsigmf 4
0.9033 0.0501 50 4,32 k> Tramf 5
0.9362 0.0425 50 432 Juies Trimf 1
0.9457 0.0319 50 4,32 k> Gaussmf 2
0.9280 0.0456 50 4,32 b Pimf 3 Fuel
Consumption
0.9916 0.0212 50 4,32 s> dsigmf 4
0.9422 0.0313 50 432 sk Tramf 5

Slpasl b ;0 3)ly (g35—s 5 (225 Slrg
Sl il eS15 g Byae g (Sd
(Spoor & Godwin, 1978; Askari et al., 2016)
g0, S S, Sl o uly 8l T L Joas
Aoy amy i an SLs S o e a5
2% Sl S iy Sy g LS Foe
a8 ;5 (Page Harrison, 1988) a_ud8 ol adss
il Brmas o (Shp o Somd bl o e

Byl 5l (6 S

e

Ol 5 69508 (59 (=55 (§9,5 Dl

fom il oo S ) Sldes g Byae
S ol gy Sy 5 ()L Fos S
oals Lz VY Sl jo e—ail &gy sl Jos
iy an ¥ g ) laaslo o S ol o acwloas
ool by ol sy g oSB 5 a by e
Sl Jome (o295 Ol Lo S5t (2l 2slaw
O = W St o, S A ule (ol 5 (6399



w9515 CA g B o g 43U 41 3,y (g9 Sy

3 TS
e R ““

ST S
T
O

Ny N NN TR RN,

SO S AN NNNRRES,
RO

2
Depth(cm) Speed(kmih) 1

2 30

Wertical(kN)

30

Speed(kmh) Depth(cm)

el ntbet s 53 (S5 et o 9,15 o8 L £33 Ol 1 dgd by (g5 (50 il ek VY IS
S gw By (7 9 53908 (5985 (& (il (59,05 (A1

(59 iy s yar =Speed g 418 Gos =Depth a L =Tine (= g B juao =FUEl (5908 (595w =Vertical « oS g9, =Draft)
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Abstract

In this research, the adaptive neuro-fuzzy inference system was used for predicting the imposed
forces on the tines and tractor fuel consumption during subsoiling operation. The draft and
vertical forces imposed on subsoiling tines and tractor fuel consumption were measured under
the effect of tine type (subsoiler and paraplow), tillage depth (30, 40 and 50 cm) and forward
speed (1.8, 2.3, 2.9 and 3.5 km/h). The field data were used to create the regression and ANFIS
models for predicting the studied parameters; the results obtained from applying two models
were compared with each other. The field results showed that all independent variables were
effective on the studied parameters. Increase in forward speed and tillage depth resulted increase
in draft force, vertical forces, and also fuel consumption. Moreover, from the point of
consumption of fuel, the paraplow tine was more profitable than subsoiler tine. The results of
ANFIS part showed that draft force, vertical force, and fuel consumption, the membership
functions of Gaussmf, Trimf and dsigmf, with the mean square error of 0.0156, 0.0231 and
0.0212 also correlation coefficient of 0.999, 0.989 and 0.991, respectively, were the best models
for prediction. ANFIS models were found more accurate than regression models, and it could be

possible to calculated the model outlet for a special inlet using ANFIS outlet surfaces.

Keywords: ANFIS, Draft Force, Energy Consumption, Subsoiler
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