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1- Geomagnetic direction sensor
2- Real time kinematic
3- Fiber optic gyroscope
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4- Throughput
5- Response time
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1- Root mean square error
2- Wireless router
3- Internet protocol
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Fig.1. Method of communication and interaction between different units of telesteering system of tractor in this study
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Fig.4. Frequency of out of range for driver and the telesteering system
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Table 1- Variance analysis of the effect of ground speed, steering speed and camera position on RMSE

Slasyo ggocne @3l3 @y Olazpo (iiile ¥
xS B Sum of square df Mean of square
Source of variation Il S el SB cdewl S Il S
Asphalt Soil Asphalt  Soil  Asphalt Soil Asphalt Soil
A N - sk *
(A) oy oy 0.019  0.005 1 1 0.019  0.005 31.82 14.85
Ground speed
B . . s " ok
(B) ol J““’ OIS = 0.019  0.000 1 1 0.019  0.000 31.90 1.04™
Steering speed
(C) csg> oo 0.002  0.001 | | 0.002  0.001  2.57™  3.69™
Camera position
B 9 A NJ"’L&;O )3‘ *k ns
, 0.006  0.000 1 1 0.006  0.000  9.56 0.78
Interaction of A and B
A 5 *
¢ ’ Blize 0.004  0.000 1 1 0.004  0.000 6.44 0.91™
Interaction of A and C
B L 5
¢ ’ Blize 0.002  0.001 1 1 0.002  0.001  3.73"™  1.81™
Interaction of B and C
B A L.
¢ ’ Bl 3 0.001 0.000 1 1 0.001 0.000  1.17™  0.00™
Interaction of A, B and C
slowss!
s 0.009  0.005 16 16 0.001 0.000
Error
S 0215  0.045 24 24
Total

N TS N N ., ¥
)‘)L;‘M)#C o) 3 9 [A] JL«»}I 6‘4«) » )‘)L;uw Py 9

T

*"* Significant at 5% and 1% of probability levels, respectively, ™ Non. Significant
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Table 2- Result of telesteering system and driver in direct route

F 5 Byl dii

EY . A C;‘c
EYE Y H Sy :«G;M ‘JM ‘)“.élib. - (m) R?::,?E Nout
Point of (ms7) oks Maximum deviation
view Ground (rpm) il SB cliwl S el SB
P Steering speed Asphalt Soil Asphalt  Soil  Asphalt Soil
055 16.7 0.080 0.070 0.030 0.021 20 14
mppd ) Casbon : 50 0.120 0.013 0.064 0032 43 16
Position 1 166 16.7 0.270 0.120 0.070  0.050 42 32
: 50 0.470 0.150 0.186 0072 48 37
055 16.7 0.130 0.120 0.048 0024 30 6
93 ¥ Cobye ' 50 0.135 0.050 0.065 0014 38 3
Position 2 166 16.7 0.160 0.130 0.059  0.038 37 3
: 50 0.210 0.110 0.115 0043 46 5
o, 0.55 - 0.125 0.050 0.035 002 23 17
Driver 1.66 - 0.170 0.100 0.036 002 25 14

* As absolute numbers
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Table 3- Variance analysis of the effect of ground speed, steering speed and camera position on N, of soil surface

hio Qe layyo gg00m0 633l 4, Olaypo (il F
Source of variation Sum of square df Mean of square
B) s5r o 532.042 1 532.042 9.725°
Ground speed (A)
B) plop e iy <
B slop dor o oo 18.375 1 18.375 0.336™
steering speed
(C) o9 urbge 2542.042 1 2542.042 46.465
Camera position (C)
By A i 22.042 1 22.042 0.403 ™
Interaction of A and B
Cy A Jlise 610.042 1 610.042 11.151°
Interaction of A and C
C B Jli i 26.042 1 26.042 0.476"
Interaction of B and C
CyBA Jli 5 1.042 1 1.042 0.019™
Interaction of A, B and C
ol 875.333 16 54.708
Error
S 9529 24
Total

Posinayt ™ oy V Jleis] o (3 B ges
" Significant at1% of probability levels, ™ Non. Significant
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