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Abstract: The timely and efficient acquisition of

WrFS B 89 .2024-12-12 winter wheat plant height information plays a crucial role
BEETE -8 TR L T (222874017) ; [ % 3 5 FH as a reference for optimizing its production management
2 HLATHH (42171212) strategies. To improve the inversion accuracy of wheat

YEE B ARIEHI (1980-) , 53 TLIRE M, 4 B2, 0158 )7 ) plant height, this study proposed a method based on un-
S bR 42 | 1 W K B B R S ML manned aerial vehicle (UAV) multi-source remote sensing
(E-mail) yuyumails@ 126.com data. It utilized the vegetation indices and texture feature

BIHAEE : A 0E, (E-mail) chunxian999999@ 163.com parameters extracted from multispectral imagery, combined
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with the plant height data derived from the orthophoto, and integrated random forest ( RF), support vector regression
(SVR), and partial least squares regression (PLSR) algorithms. First, a digital surface model (DSM) was extracted from
the orthophoto data and utilized to calculate the winter wheat plant height ( WWPH) at different growth stages. Based on
multispectral imagery and ground-measured plant height data, vegetation indices and textural feature parameters suitable for
constructing the estimation model were selected through correlation analysis. Then, based on different input combinations
such as vegetation indices + texture features + WWPH data and vegetation indices + WWPH data, winter wheat plant
height estimation models were constructed using the RF, SVR, and PLSR algorithms. Based on the comparison of model
performance, the optimal combination of input features and the most suitable algorithm for wheat plant height estimation
were selected. Finally, the estimation of wheat plant height in the experimental area was conducted using the optimal feature
combination and algorithm. The results indicated that the wheat plant height estimation model, which was developed using
the combination of vegetation indices, WWPH data and texture features based on the RF algorithm, achieved the highest
accuracy for both the jointing and heading stages. For the testing set, the coefficients of determination (R*) were 0.872 and
0.887, and the root mean square errors (RMSE) were 1.731 c¢m and 1.335 cm, respectively. Using the optimal feature
combination and algorithm, the estimated plant height in the study area ranged from 40.46 c¢m to 52.61 cm at the jointing
stage, exhibiting significant spatial variability. In contrast, the estimated height at the heading stage ranged from 60.32 c¢m

to 71.94 ¢m, showing a more uniform spatial distribution. These estimation results were in close agreement with the field-

measured data.
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Fig.1 Distribution of sampling points in the study area
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Table 1 Band information of the MS600PRO multispectral camera

WEEE AT (% j) i (“f) kg
Bl Blue 35 450 0.64
B2 Green 25 555 0.62
B3 Red 20 660 0.61
B4 Red edge 10 720 0.61
B5 Red edge750 15 750 0.61
B6 Near IR 35 840 0.57
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Fig.3 Winter wheat plant height at jointing stage and heading stage based on orthophoto data
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Fig.4 Correlation between vegetation indices and wheat plant height at jointing stage and heading stage
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Table 2 Correlation between texture features from multiple bands and plant height at jointing stage
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Table 3 Correlation between texture features from multiple bands and plant height at heading stage
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Fig.7 Inversion performance of different estimation models for wheat plant height at the jointing stage based on the combination of vegeta-

tion indices, WWPH data, and texture features
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Fig.8 Inversion performance of different estimation models for wheat plant height at the heading stage based on the combination of vegeta-

tion indices, WWPH data, and texture features
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