Constructing 3D Tree Crown Model with Airborne Full Waveform LiDAR
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ABSTRACT: Traditional forest inventory relies on in situ investigations, which cost much time, labors and expenses. Therefore, how to improve the efficiency of the inventory has been widely concerned. Airborne LiDAR is a potential sampling tool to investigate forest parameters for large-scale applications. Since traditional LiDAR can only provide discrete signals, full waveform LiDAR has been widely used because it records the entire reflected digital number of a return. However, base on previous researches, it is difficult to segment multiple tree crowns into clusters for further investigation. As a result, the objective of this study is to construct 3D tree crown models with full waveform LiDAR data, and to detect stems for each tree to predict the number of individual tree clusters. The study procedure could be divided into three parts, which are LiDAR data preprocessing, 3D tree crown model construction and stem detection. First of all, LiDAR data preprocessing includes filtering out background noise and calculating coordinates of points. Secondly, 3D tree crown models could be constructed with full waveform parameters. The third step is to analysis the 3D tree crown model to identify the center of the tree crown, and take the tree crown center as the potential stem position. The study area is located in Taiwan, which mainly composted of tropical trees. The first case is an individual tree, and the experiment aims to validate the developed procedure. The second case consists of multiple trees, and the challenge would be the clustering. Calculating the potential positions of each stems with the 3D multiple tree crown model, the result could be carried out as stem detection rate, and validated with the ground truth data. Experimental results of this study indicate that the developed method is feasible for 3D tree crown model construction with full waveform LiDAR data.
