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Automatic Depth Control System for Tractor Implement

SRR yAg A
C. H. Choi K. W. Na J. M. Kim
Summary

To control depth of tractor implement, an automatic depth control system based upon microcomputer
was developed. This system consists of data aquisition system to measure and to record trave] speed,
draft and depth of the implement, hydraulic system to control the implement depth and 3-point hitch
to attach the implement. Program, written in C language, was able to select position control, draft cont-
rol and mixed control.

To analyze parameters affecting this system, the performance of the system was evaluated through
use of computer simulation and verified in soil bin experiments. 3-point hitch was lifted by hydraulic
pressure and lowered by implement weight. Dead band was one of the important factors which affect
the stability and the accuracy of the system. The system became unstable when the flow rate was inc-
reased or when the dead band was decreased.

The position control mode with on-off control showed the great ability to control the implement at
the given plowing depth. With the draft control, the tractor load could be reduced, however the plowing
depth was changed unexpectedly when the soil was hard and inconsistent. The mixed control! could
improve the performance of the system to maintain the plowing depth without overload of the tractor.
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Fig. 2. Position sensor to measure implement
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Table 1. Description of symbols and dimension of 3— point link hitch system (when plow is in the lo-

west positon)

Symbol Definition Dimension{mm)
A(A, A) coordinates of hitch hinge point (0, 390
B(B,, B, coordinates of hydraulic cylinder hinge point ( 90, —130)
c(c, C) coordinates of rockshaft crank peint (75, 324)
D(D,, D,) coordinates of lower link hinge point (120, 0 )
E(E, E) coordinates of upper link end point (288, 357)
F(F, F) coordinates of lift link end point (467, —152)
G(G,, G,) coordinates of lower link end point (787, —297)
AT length of rockshaft crank 97.9
AE length of rockshaft lift arm 289.5
BC distance between point B and C 454.2
DF distance between point D and F 378.8
DG length of lower link 7319
EF length of lift link 539.5
Dn maximum depth of implement
S position sensor
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Fig. 11. Result of position control without dead
band when travel speeds are 1.76km/h,
2.77km/h and 4.25km/h
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Table 2. The comparison of the depth RMS error in position and mixed control. (Reference depth=16

R RN

cm)
2 Speed Control mode
Remark
(km/h) Depth Mixed
With 1.76 0.22 0.67
Dead band 277 0.18 0.72
(DB=0.44cm) 4.25 0.17 0.76
. 1.76 047 1.35
D‘:;‘;h;’:l: 4 2.77 058 142
4.25 0.62 146

Table 3. The comparison of the draft RMS error in draft and mixed control. (Reference draft= 1.05kN)

Control mode

Speed
Remark
emar (km/h) Draft Mixed
With 176 106 204
Dead band 2.77 107 170
(DB=140N) 425 124 163
] 1.76 223 284
DW‘;}’S:; . 277 201 264
ea 425 191 221
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