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Abstract

The rapid expansion of unmanned aerial vehicles (UAVs) in remote sensing has
significantly enhanced the production of high-resolution Digital Elevation Models (DEMs) for
environmental and geoscientific applications. UAV-derived DEMs provide a reliable basis for
detailed topographic analysis, extraction of morphometric parameters such as slope and aspect,
identification of flow pathways, volumetric change estimation, and monitoring of
geomorphological processes. Among available photogrammetric software packages, Agisoft

Metashape is widely used for three-dimensional reconstruction and DEM generation based on

the Structure from Motion (SfM) algorithm .This guideline aims to present a standardized and

reproducible workflow for generating DEMs from UAV imagery using Metashape. The
procedure includes image preparation and selection, coordinate system definition, image
alignment, dense point cloud generation, camera parameter optimization, and final DEM
extraction. In addition, technical considerations for improving model accuracy, the

incorporation of Ground Control Points (GCPs), and accuracy assessment using RMSE

statistics are discussed .The proposed workflow serves as a practical reference for researchers,

environmental specialists, and students seeking to produce accurate DEMs and apply them in
a wide range of environmental studies, including land surface change detection and soil erosion

analysis.

Keywords: Dense point cloud, Ground control points, Image processing, Photogrammetry,

Topography.
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