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Abstract
Nowadays, tractors are almost driven by drivers. A driver does not only has to steer it, but also keep the mounted implements in a given
position for some operations, including soil tilling, seed planting, weed controlling, spraying, ... . In tillage operation, tractor and

attached implements guidance is obtained by fallowing a furrow created by the plow in the soil during the previous passage. Driver
has to fallow it to ensure a correct lateral position, but this continuous tiresome work affects his performance. In this research, a tractor
driver assistance system was implemented for tillage operation. This system design was based on image processing technique. A test
frame was designed and fabricated and a camera and lightening sources were mounted on it. The different positions of the camera on
the frame were evaluated to find the best installation place. The experiments were conducted on some different farms. The important
factors that affected the system accuracy including soil moisture content, environmental conditions and sunny or cloudy day situations
were evaluated. The effects of farm surface conditions, last crop residues, natural or artificial light sources on the system performance
were evaluated. LED lightening sourcses showed the best result, especially when they were used horizontally. Artificial lightening did
not show visible differences with natural lightening in dry farming and sandy soils. Remaining cereal stubbles caused the worse system
inaccuracy between the studied farms.
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Fig 12. The end result of the Hough conversion to identify
the desired path
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Table 1. Results from the initial chassis vibration

measurement
Al e Sl Sl el
Maximum Standard Average name
deviation
17.0200 7.2673 3.1566 Ax
7.9600 4.7042 -2.8397 Ay
3.8300 8.9440 13.9315 Az
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Table 2. Results from secondary chassis vibration

measurement
Al e Bl il Sle el
Maximum Standard Average Name
deviation
16.59 7.26.73 -4.7604 Ax
5.88 2.5181 -1..036 Av
23.69 5.4046 14,1597 Az
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Fig 16. Groove edge detection at 60 degree angle

e Py Lsl.'a.'i Lﬁlf.j)‘ -Y-Y
B Gibg H9ds (sog) S g5 dw p0 wileles (pl slaz L)
Oy 9 AL Ll b (ool (o 03 et 3 5l il (e)



G318 9 ey Sl bl i jo dilolw glas - Jgur
Table 3. System error in different ground and lighting

conditions
b sLle b oy 09 (50 o) EF
S3lo8 oL LS iy Type
Eyeas Loamy with Loamy ground
Sandy with plant debris WithOl_Jt
artificial vegetation
lighting
12 35 25 mm) W
error
L0
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