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ABSTRACT

Autonomous vehicles may be used as mobile robot carriers or automatic
conveyors for the automation of agricultural production and transportation.
This paper describes the development of an autonomous vehicle for agricultural
robotics. The vehicle is composed of the chassis, an image system, and the
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control system. The chassis is 71.5 cm long and 43.5 cm wide with a maximum
travel speed of 0.25 m/s. The image system has a resolution of 64*256 and
can digitize images and store them onto the mother board using direct memory
access. The control system could guide the vehicle using the image information
and connect to other sensors or actuators. The vehicle path is pre-specified by
a sequence of straight lines. During the navigation control, the vehicle analyses
its position and heading angle, locates itself on the path, calculates the position
and heading deviations, and follows its path by sending velocity and differential
signals to control its movement. Tracking results show that the vehicle could
follow straight lines with deviations less than £0.5 cm at a speed of 10 cm/s.
From an initial offset of 20 cm, it could move back to the preset course to within
1 ¢m in 60 cm of straight travel distance. The travel distance for correcting
the initial offset increases when vehicle velocity increases. During right angle
turns, the vehicle would take a short cut across from about 12 c¢m before and
after the turning point. Repeatability tests show that the average error of stop
points was about 0.9 ¢m, while the errors in the axial direction were larger than

the side deviations.
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