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TEERAWAT JATUAN : DEVELOPMENT OF TRAJECTORY
PLANNER OF AUTONOMOUS TRACTOR FOR HEADLAND
TURNING OPERATION. THESIS ADVISOR :ASST. PROF.

PAYUNGSAK JUNYUSEN, Ph.D., 172 PP.
TRAJECTORY/AUTONOMOUS TRACTOR/HEADLAND TURNING

The objective of this study was to develop a trajectory planner of autonomous
tractor for headland turning operation. The fish-tail headland turning was employed due
to small area used. The fish-tail turning consisted of five paths, i.e. two arcs of clothoid
and three arcs of circle. These paths were generated based on the relationship among
tractor’s geometry, ground speed and crop row distance. Six patterns of fish-tail turning
could be designed for turning to left-side furrow, right-side furrow and same furrow. A
two-dimensional kinematic model of the tractor was used in computer simulation. The
simulation study was conducted under disturbed condition in order to examine the
performance of both open loop and feedback controllers. The disturbance was defined
from the deviation of the steering angle. The pole-placement feedback controller was
employed for reducing the positional and heading displacements. The simulation
program was written using LabVIEW. Both two-dimensional and three-dimensional
graphic models of the tractor were used. The simulation results showed that the
trajectory planner could generate the headland turning smoothly and the pole-placement
controller could steer the tractor along the designed trajectory precisely. The actual-size
tractor was equipped with the steering controller, the positioning system, the clutch and
gear manipulating system and the processing system to conduct the field experiments.

From the performance test using the autonomous tractor on concrete and ground



surfaces, it was found that the open-loop controller could not steer the tractor to the
final position. Meanwhile, the pole-placement controller could steer the tractor along
the designed headland turning trajectory with an acceptable level of accuracy. The
experimental results showed that the headland turning algorithm could be used for

practical application.
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