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Estimation of Plant Height of Winter Wheat Based on UAV Visible Image
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Abstract: Plant height is an important growth indicator which is generally measured by ground obser-

vation. This study used the UAV visible spectral image acquisition system to obtain the plant height

more quickly and accurately. The high-definition digital images of wheat from jointing stage to maturi-

ty were collected. The crop digital surface model and plant height model were set up. The results

showed that plant height derived from CHM at different growth stages was significantly related to the
actual plant height(P<C0.01, R*=0.82, RMSE=4.31 cm) . with the range of error —0.10 m—0.09
m., and the average relative error 17.64 % —19.60%. It was feasible to use the UAV to obtain high-

definition digital images which helped to estimate the wheat plant height quickly and accurately. This

study provided a reference for rapid and accurate detection of agronomic trait in large areas.
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Fig.2 Measurement of plant height of wheat
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Table 1 Date of images data acquisition and corresponding growing stage of wheat

YEH Growing stage i 6] Date A% 80 Number of image
KA Jointing stage 4 H 4 H April 4 40
A Heading stage 4 H 18 H April 18 41
WE I M Filling stage 4 H 29 H April 29 40
HEJHE W Filling stage 5 H 16 H May 16 42
J Y Maturity 5H 29 H May 29 40

12 7 6 H A4 A Bl O b 1 4R 0 B . 3 o 8 XU DSML ZE R RS

Data on December 6 was bare soil data, and it was used for building the terrain of the experimental area,and was not listed in the

table.
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Fig.3 Main steps of plant height extraction from DSM
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Fig.4 Principle of wheat height extraction
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Fig.5 Extracted plant height of winter wheat from CHM
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Fig.6 Comparison of height extracted from CHM and corresponding measured height of winter wheat
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