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Dual SUAV

Development of a rice growth observation system using a laser scanner onboard a
small UAV with dual laser-scanning inclination angles

Takahashi, Kazuyoshi
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A UAV system equipped with a non-survey grade laser rangefinder (LRF) was
developed. A novel algorithm of estimating rice plant height (H) was proposed and its validity was
evaluated based on point cloud data obtained by ground-based observations.
As the result of the observation data analysis, the estimation error (RMSE) was minimized to 4cm
with the laser-scanned vegetation layer height (rD) calculated by two vertical distances of point
cloud data of 1 percentile and 95 percentile. It was found that the rD hardly increased with H in an
area of laser incident angles greater than 30 degrees. UAV observations at low altitudes were
conducted in 2016. Applying the algorithm to the UAV observation data, the RMSE of plant height was
7cm. From the results of ground-base and UAV observations, it is necessary to consider the local
coverage of rice plants to improve estimation accuracy and to achieve practical UAV monitoring of
rice growth in wide areas.
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