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Image-based autonomous navigation technology for unmanned vehicles on
uneven ground and a proposal for use in orchard operations
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Abstract

As of yet, there is no established technology for practical, autonomous navigation of an unmanned vehicle through
rough terrain where external disturbances like slopes, slippage and uneven ground in particular greatly affect the
tires, and elements like overgrown weeds and tree branches/leaves make it difficult to obtain constantly reliable
detection of conditions around the vehicle. With intent to support agricultural work in orchards, we have developed
and performed verification tests of an autonomous navigation technology in a system that has a simple structure, is
comparatively inexpensive and capable of operation in severe uneven ground conditions.

As one part of the pursuit described above, in this report, we propose a method for direct control (steering) of an
unmanned vehicle based on images from an omnidirectional camera. As an example of practical use, we introduce the
autonomous navigation system for an unmanned vehicle with a surveillance camera and a method for detecting the

fruit of trees.
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