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Abstract

In this paper, we proposed a new algorithm of the guidance line extraction for autonomous

weeding robot based on infrared vision sensor in wet paddy. It is the critical process for guidance line
extraction which finds the central point or area of rice row. In order to improve accuracy of the guidance
line, we are trying to use the morphological characteristics of rice that the direction of rice leaves have
convergence to central area of rice row. Using Hough transform, we were represented the curved leaves
as a combination of segmented straight lines on binary image that has been skeletonized and segmented
object. A slope of the guidance line was gotten as calculate the average slope of all segmented lines. An
initial point of the guidance line was determined that is the maximum pixel value of the accumulated
white columns of a binary image which is rotated the slope of guidance line in the opposite direction.
We also have verified an accuracy of the proposed algorithm by experiments in the real wet paddy.
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Fig. 1. Weeding robot system in wet paddy
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Fig 2. System architecture of an autonomous weeding robot
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Fig. 3. Rice row perception from NR image
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Fig. 6. Experiment results. (@) Original image, (b) Binary Image, (c)
Skeletonized image, (d) Segmented lines (start point: circle,
end point: cross, length: green)
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Table 1. Offset error of the experiment results at PTC greenhouse

Samples RMS Max Error Min Error
102 images 0.67° 1875 0.024%
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