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Acoustic sensor for estimating grain mass and moisture content and its
application to yield-monitoring combine and stationary grain drier

SHOJI, Koichi

3,700,000

1 kg
0.4% 0.8% 0.1%

To function as a practical sensor for current information-based agricultural

practices, impact sound of the grain was acquired with an earphone to estimate harvested mass and
moisture content on the combine, and the moisture content on the stationary grain drier. A
commercially available ceramic earphone was attached on a small impact plate in the grain tank of
the combine, and on the side wall of the drier. On the combine, the cumulative output was calibrated
to the harvested mass of paddy and wheat grains, and the standard error obtained with simple linear
regression was about 1 kg. The time-series outputs of the sensor were then converted into acoustic
spectra in frequency domain. By selecting two frequency bands of the spectra for the estimation of
grain moisture content, the standard error was 0.4% (w.b.) for paddy and 0.8% (w.b) for wheat on the
combine. The same method was applied to the drier and the standard error of 0.1% was obtained for
paddy grain.
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