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1- Garford

2- Robocrop

3- Real time kinematic (RTK)

4- Differential global positioning system (DGPS)
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Fig.1. Conceptual design and general configuration of a cultivator equipped with ultra violet sensor system;

(1) Detection of plant and soil, (2) Control processing unit, (3) Tractor hydraulic, (4) Hydraulic implement system
include: Pressure valve, Electrical operated valve, Flow control, Pressure gauge, Hydro-motor and fastener, (5)

Pneumatic compressor, (6) Pneumatic unit include: Pressure release valve, Electrical valve, Pressure gauge, Cylinders
and Fastener, (7) Blade of weeding
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Fig.2. (a) A front view drawing of the cultivator, (b) A simulation of tractor mounted cultivator in SolidWorks™
Software
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Fig.3.The blades used in cultivator; (a) Technical drawing of blade, (b) Different manufactured blades
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Fig.4. The assembly blade and-its driver part; (1) Interface rod, (2) Ball bearings, (3) Holding piece of hydro-motor in
relation to blade structure
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1- Automation studio 5.0
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Fig.5. The pneumatic circuit and hydraulic circuit designed and manufactured for the system; (a) Pneumatic circuit:
(1) Pneumatic compressor, (2) Pressure release valve, (3) Pressure gauge, (4) Electrical valve, (5) Cylinder,
(b) Hydraulic cireuit: (1) Tractor hydraulic, (2) Pressure valve, (3) Pressure gauge, (4) Electrical operated valve,
(5) Flow control, (6) Hydro-motor
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1- Proteus 7.10 SPO
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Fig.6. The micro-controller hardware drawing in Proteus™ software
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Fig.7. The Electronic hardware (PCB') manufactured for weeding process control; (1) Input port to pc, (2) Max232,
(3) Microcontroller, (4) Regularity relay, (5) Energized pneumatic circuit lamp, (6) Energized hydraulic circuit lamp,

(7) Flat cable, (8) Microcontroller port, (9) Connector of sensor, (10) On-off key, (11) Socket the battery, (12) Display

unit, (13) Keyboard

1- Printed circuit board (PCB)


www.sid.ir

AT 093 Jlaous oY 0 jlod oF ol (5359LiS (sloopeiilo a4 pis Yoo

5 gl Sl il Sy ~AJSAl

———i e

<)§<)'>9 °l§:&’) ).) g_i}) 2”5 s )A

Fig.8. A chip set of infrared sensor of color detection used in the cultivator
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Tabel 1- The farm location undertaken for field evaluation of the cultivator
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texture Interrow  Cultivating  Highting of g\ \idth  Blocklength  Filed area Crop

space deepness plant (m) (m) (ha)
(m) (m) (m)
i 0.20 0.25 0.03 0.06 2.50 10 0.20 e
Loamy 0.30 0.40 Sugar beet
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Fig.9. Field working for cultivator evaluation; (a) Front view of cultivator, (b) Back view of cultivator, (c) Side view of
cultivator: (1) Pressure valve, (2) Electrical operated valve, (3) Flow control, (4) Hydro- motor, (5) Blade
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Table 2- Analysis of variance of the field test, the effect of inter row space and forward velocity on injured rate of plant

35 g @3l p Gl ggoe Olaye (uSle e F
Source of variation df Sum of square  Mean of square F-value
Sk 2 318.611 159.305 9.8300™
Block
Sordey oo Jolo | 1828.760 1828.760 112.9500"
Velocity factor
e lt 2 32.380 16.190
Velocity error
el 8 5 2179.752
Main plot
Aot Jole 3 5079.355 1693.118 28.3270™
Inter row space
Aol s J“L““" A 3 5.735 1.911 0.0319 ™
Mutual affect velocity via inter row space
olt sl 12 717.330 59.770
Inter row space error
=P OS 13
Minor plot
S 23
Total

Posinapet ™ o ) Jlais] o 53 I gme

£

** Significant at 1% of probability levels, ™ Non. Significant

1- Split-plot designs
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Table 3- The exact analysis of minor plot for inter row space effect

i g &3l a2y Slaye ggoa Slasyo (il S F
Source of variation df Sum of square Mean of square F-value
Aholb Jole 3 5079.355 1693.118 90.670"
Inter row space
Aol oy Jlita
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** Significant at 1% of probability levels, ™ Non. Significant
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Means with the same letters are not significantly different in 1% level
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Fig.10. Percentage of injured plant for total experimental treatment with four edges selected blade
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Fig.11. The performance in rate of cultivating comparison of three different blades
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