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2 Structure from Motion
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2 Inverse Watershed Segmentation
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1 Crown Height Model
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! Digital Terrain Model
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! Autopilot
2 Ground Sample Distance
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3 Inverse Distance Weight
4 Local
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! Digital Surface Model
2 Agisoft PhotoScan
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Abstract

Two-dimensional image conversion algorithms to 3D data create the hope that the structural properties of trees can be
extracted through these images. In this study, the accuracy of biomass estimation in tree, plot, and hybrid levels using UAVs
images was investigated. In 34.8 ha of Sisangan Forest Park, using a quadcopter, 854 images from an altitude of 100 meters
above ground were acquired. SFM algorithm was applied to produce 3D data and the height of the trees was extracted. 28
samples with 3030 m dimension were collected and the height and the diameter at the breast height were measured and the
biomass was calculated based on a general allometric equation. In order to estimate the biomass at plot-level, the height
metrics were extracted from the point cloud. For tree-level, the biomass of each tree was modeled based on the height value
derived from CHM for each tree. In hybrid-level, sum of estimated biomass of trees in tree-level was used as the predictor in
modeling. The accuracy and precision of the estimates were evaluated using relative bias (rBias), relative root mean square
error (rRMSE), and adjusted r square (r2). rRMSE for biomass estimation in Buxus hyrcana, Carpinus betulus, Parottia
persica, and other species were 17.56, 7.11, 14.67 and 22.73 percent, respectively. For plot level and hybrid level, rRMSE
were 58 and 47 percent, respectively. Based on the result, the most precise approach for biomass estimation is hybrid level
and the precision of the estimate is appropriate for overall assessment of forest stands, not for management planning.
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