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Research on Individual Tree Extraction and Multi-source
Remote Sensing Monitoring of Olive Diseases in

Complex Forest Environments

Wei Zhao

College of Big Data and Intelligence Engineering, Southwest Forestry
University, Kunming 650224, China

Abstract: With the rapid advancement of precision forestry, the efficient and accurate
acquisition of forest structural parameters and real-time monitoring of tree health have
become core requirements for modern forest management. Traditional forestry inves-
tigation methods are not only time-consuming and labor-intensive but also struggle to
achieve fine-grained perception in large-scale and complex forest stands. Addressing the
bottlenecks of low individual tree segmentation accuracy and inconspicuous disease iden-
tification features in complex backgrounds, this study proposes a multi-dimensional tree
perception model based on deep learning architectures.

Firstly, this study constructs and optimizes an improved PointYOLO 3D point cloud
object detection framework. By introducing attention mechanisms and multi-scale fea-
ture fusion modules, the model’ s ability to extract key features of trunks and canopies is
enhanced, achieving high-precision real-time localization and segmentation of individual
trees in high-closure forest areas. Experimental results indicate that the mean Aver-
age Precision (mAP) of this model reaches over 92% across various typical forest stand
datasets, significantly outperforming traditional watershed algorithms.

Secondly, aimed at the challenge of early identification of olive anthracnose in the
Yunnan region, this study proposes a synergistic perception strategy combining LiDAR
structural features with hyperspectral imaging data. 3D point clouds are utilized to ex-
tract the canopy phenotypic parameters of affected trees, which are then integrated with

spectral reflectance to construct a disease index model. The findings reveal that the
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fusion model, combining structural and spectral information, improves the early identifi-
cation accuracy of anthracnose by 15.6% compared to single-source methods, effectively
mitigating interference from vegetation index saturation and spectral mimicry.

Finally, an integrated forest monitoring software toolkit was developed to support
automated processing and health grading of large-scale point cloud data. The research
outcomes not only provide technical support for precise forest resource inventory but also
offer a scientific basis for disaster prevention and mitigation in the characteristic economic

forest industries of Southwest China.

Key Words: Deep Learning; Forestry Remote Sensing; Point Cloud Segmentation;

Olive Anthracnose; Multi-source Data Fusion
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