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Fig. 3. Azimuth of vehicle, target direction and distance varied with time, the initial azimuth is 112°.
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Fig. 4. Positioning trajectory of vehicle when initial azimuth is 112°.
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Fig. 5. Azimuth of vehicle, target direction and distance varied with time, the initial azimuth is 34°.
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Agr. Tracked-vehicle Autonomous Guiding Path. 910730-1-90
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Fig. 6. Positioning trajectory of vehicle when initial azimuth is 34°.
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Fig. 7. Azimuth of vehicle, target direction and distance varied with time, the initial azimuth is 94°.
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Automatic Guidance of Agricultural Track Vehicle'
Ling-Hsi Chen® and Tshen-Chan Lin’

ABSTRACT

The study of a track vehicle with the PC-based control system was conducted. This
vehicle consists of a chassis, two sprockets, two rubber tracks, a transmission and a six-hp
gasoline engine. The power is transmitted by rear-wheel sprockets. The software of
the PC-based control system was coded in LabVIEW graphical programming language.
The system detected the signals from the GPS receiver and the CXM543 orientation
sensor. According to the data of position and orientation, the system actuates the
clutches and guides the vehicle to the target point. It will stop when the distance from
the target point is less than one meter. The results showed that this prototype vehicle
could reach target point and stop thereafter, whatever the azimuth of vehicle at start
position. The orientation sensor can reduce noise interference while it is fixed at 100 cm
height. The azimuth error of CXM543 is 16°, when vehicle is moving. Its stability is
better than TCM2’s 30°. This design can improve the performance of control system. The
positioning error of GPS with differential is less than 1 m, and the positioning error of
GPS without differential is greater than 3 m. The latter is not practical in autonomous
vehicle guidance. Therefore, the steady DGPS or higher RTK with carry phase receiver

should be used to guide autonomous vehicle effectively.

Key words: autonomous track vehicle, DGPS, orientation sensor.
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