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Comparison Various Classification Algorithms of UAV Imagery for
Estimating Maize Canopy Cover Percentage

M. Soltani!”

Abstract

Recent advances in technology and their widespread development have enabled the generation of
valuable data for experts in various fields, including agriculture, in order to increase productivity and
producing high-quality crops. Capturing aerial images using unmanned aerial vehicles (UAVS),
combined with image processing algorithms, allows farmers to access accurate and timely analysis of
crop conditions. In this research, UAV imagery was used to estimate the maize canopy cover fraction
index. Four different supervised classification algorithms were evaluated: Support Vector Machine
(SVM), Minimum Distance from the Mean (MDM), Minimum Mahalanobis Distance from the Mean
(MDC) and Maximum Likelihood Classification (MLC) was evaluated. The results showed that the
MDM method had the lowest performance in class separation and canopy cover estimation, with an
overall accuracy of 73.4% and a kappa coefficient of 0.61. Although the other three methods achieved
an overall accuracy above 90%, the MDC method outperformed the others,with an overall accuracy of
94.5% and a Kappa coefficient of 0.92. While the SVM method also yielded promising and
comparable results, it required significantly more processing time than the MDC method. The results
showed that although the MLC method ranked third in terms of overall accuracy and kappa
coefficient, it demonstrated exceptional performance in detecting leaf and plant shadow pixels.
achieving the highest class accuracies for leaf and shadow detection at 98.3% and 99.01%,
respectively. Overall, it can be concluded that supervised classification algorithms offer reliable
approaches for estimating plant indices with optimal accuracy. Their application is reommended for
both large-scale field research and practical farm-level analyses.
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