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Dual-end Adaptive Correction Method for Maize Plant Height
Inversion Using UAV — LiDAR

Lu Bihui Li Huayong Wang Hongxing Wang Yanping Liu Jiapeng Pan Hong Yu Kun
(Institute of Germplasm Resources and Biotechnology, Jiangsu Academy of Agricultural Sciences, Nanjing 210014, China)

Abstract: Maize plant height (PH) is a critical phenotypic parameter for evaluating crop growth status
and yield potential. Although UAV LiDAR possesses penetrative capabilities, during the tasseling and
silking stages of maize, high canopy closure obstructs ground point detection. Additionally, significant
variations in tassel morphology among different varieties pose dual challenges of systematic
underestimation and poor adaptability for traditional extraction methods based on fixed percentiles. To
address this, a ground-canopy dual-end adaptive correction method that integrated point cloud density and
elevation distribution skewness was proposed. This method aimed to correct the systematic bias in ground
elevation and optimize canopy apex extraction through an adaptive algorithm. Using LiDAR point cloud
data from 161 maize test varieties, the performance of the proposed method was comparatively analyzed
compared with traditional methods ( direct point cloud method, CHM method). The results showed that
traditional methods suffered from severe systematic underestimation in practical applications. Due to the
obstruction of laser pulse by near-ground weeds or dry leaves, the LiDAR low percentile points (e. g. ,
H,) overestimated the ground reference by approximately 25 cm, leading to an estimation error ( RMSE)
exceeding 14 cm and a mean bias ( Bias) of about — 15 em. The proposed dual-end adaptive strategy

effectively resolved these issues. By introducing a ground bias correction ( H,_, ), the systematic bias
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was successfully eliminated (Bias = —0.04 cm) ; combined with an adaptive canopy model, the RMSE
was further reduced to 4. 29 c¢m and MAE to 3.22 ¢m (R* =0.959). The method demonstrated strong
robustness. Error analysis revealed that the adaptive method significantly suppressed extreme outliers and
maintains high accuracy (RMSE <4.6 c¢cm) across different flight altitudes (20 m, 30 m, 50 m). The

method proposed achieved high-precision and robust retrieval of maize plant height under high canopy

closure without relying on additional auxiliary data, providing reliable technical support for high-

throughput phenotyping.

Key words: maize plant height; UAV LiDAR; dual-end adaptive correction; ground systematic bias;

point cloud density; skewness
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framework for maize plant height extraction based on LiDAR
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